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fiiLTO (a) X« (b) co^Ky^y^ 

Ko 

(a) s^JS-^2(Dr^y»ia?ij;&-?>^iSjHy-<>^^ 

Ko 

(b) T^y»E?ii (a) (ciov>ri tu<fiai@cor 

GlcNAc ^ l-3Gal 3 l-4GlcNAc (^1) 
(fib. GlcNActtN-rir^yw^yu=ii^^:/«S5:. Ga 
m:tfy^ h-:^jm^. i31-3fi;0 l-3^y =ii/Kjg^ 
Sr. e l-4tt 0 l-4i/ y 3 V- KSe-^^r^tim^f) 
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[ft*3gil SkT(0 (a) Xfi (b) 07Ky-<7^^ 
Ko 

Ko 

(b) r^/m&l (a) {c4oV^Tl t)L<li»1@(^T 
-<-:f^ Ko 

GlcNAcj31-3Gal01'4GlcNAc (^1) 
(fib. GlcNAc^^N-r-fc^/^^;V'31^^ V^Sigr. Ga 
h-;^3^S^r. /31-3lli31-3i/y ^i^KS^-g- 
P 1-411 /3 1-4^ y 3 KSS^Sr-^rn^ti^-r) 
[i&*«2l SkT<0 (a) Xll (b) <D7Ky^>^^ 
Ko 

(a) Ba?ij#-i'4(Dr^/»Ba?iw>fc*52Ky-<:/^ 

Ko 

(b) r^y^ga^j (a) ^c4ov^Tl t>L<r*iSficor 

<0 6 ttTKS^St-fiS^S^^-r -s^msttSr^-r -5 y 
-<^^ Ko 

GlcNAc 3 l-3Gal /3 l-4GlcNAc (^1) 

m:3?f7iJ' ^l-3«:3i-3i/y ^i/K^-g- 

p 1-411 /5 1-4^ y 3 Kje-g-^r^ttm^-r) 
[fl*^ 3 1 TffiOttS^^-f 5 2}f y -<>^^ Ko 

GlcNAc/31-3Gal^l-4GlcNAc (^1) 
(mU GlcNActiN-T'fef-/l^i//^=i1^^ V^S^, Ga 
i51-3llj51-3i/y =i^/K3^-& 

3 i-4fi 3 i-4i^ y =1 Kje^^^nmTj^f ) 

(DS®#S<4: ri^'Kn^^^', =i V K n >r ^ >'4-iiS 

Galj31-4GlcNAc/31-3Gali81-4GlcNAc W2) 
(iaU. GlcNAcflN-r-fe:'^;Pi/yP=3f-^yaS^> Ga 
b-^^SSr. j3 1-311 13 1-3^ y^i^'Kj^'g- 
Sr. p l-4«: 0 1-4^ y 3 Kil^^Sr^ttm^l-) 

l£^j#-^2jc*5ii-5r ^ /KS-^i~4 

[il*^4l aT*^ (a) X\t (b) <OjKy^:/^K 



(a) MMm^2(Dr ^ ym&mi!i^b^^^v-<:/i' 

Ko 

(b) r^/KiB?ij (a) \c^\^^xih\.<\mm<or 

06tok»SJ2:«IS»S«riK»1-S»«ffittSrW-r'53Ky 

-<^^ Ko 

GlcNAc^l-3Gal01-4GlcNAc (jSll) 

(fib. GlcNAcHN-r-tr^/V^/Wn-y-^:/^^^^ Ga 
m:<f7^ h-;^3SSSr. j31-3«:j51-3>/y ni/Kgf-g^ 

p 1-4H/3 i-4ir y n V K^'&^^n^tb^-r) 

[fS*^5] ga^J#-§-l ^^::feV^T:^S#^4 7 0-1 
9 1 8"T?^$tLS^E?li«:^l>DNAo 

[tS*«6] i^T^O (a) X«: (b) 
Sra-K-rSDNAo 

(a) Ba?ij#^4or^yi6ffi?iw>e>*s:i?y-<:/f^ 

Ko 

(b) r^/mm^} (a) {;i*3v>-ci t>u<nsc<@or 

Ko 

GlcNAc01-3Gal/51-4GlcNAc (^1) 

GlcNActlN-r-fe5^/l->//U=i'y-^ V^S'Sr. Ga 
Ul:«f7i5' h->^3SS^. 31-3ri/31-3>/y 3i/K»-& 

Sr, e 1-4H 3 1-4^ y n Kje-e-sr^jim^f) 

7 1 ga^m-^-S lC*5V^TSS#-i§-3 9 0-1 
8 4 1 •C^^?iX-5:gSE^JSr-&tfDNAo 
[Sl*3g8 ] it*iB 1 - 3 (DV>-rttd> 1 3StC|B«<^3K 

GlcNAc-R (*3) 

GlcNAcJlN-T-fe^/l-i//l-=i-y-^ - 

(S04-6)GlcNAc-R (^4) 

({au GicNAciiN-r-t^/Wij^yv^-y-^ v^giSr, so 
i") 

9 1 i9*3® 4 - 7 O V ^•f tt^^ 1 ^IC|2«<0 D 

im^mi 01 g^^*^4-7(ov^•ftt^u^lc|^^o 
DNASr^tcjaaatcg^A-f-s. is*«9ie«(^«i»{i:s 
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[000 1] 
[0 0 0 21 

W-fSo Biochem. J. , 319. 209-216 (1996) XW. Biol. Che 
m. , 272, 29493-29501 (1997) \at. y y hRXJ^\i hO^^ 

[0 0 0 3] 

Jcgr ^ SiL^o P - y >-^^{j:g|^ LTV ^^) (0 y :jtf 

K-CfeSGlyCAM-l^O«S«c0^^{CfflV^Sr 
5o tfcrc07Ky^:/^K'&3-K-t-5DNAtt. SKjK 

y -<^^ v<D±m^m^(Dmm'^. ae^^Atc 5^ 

(ifflia) -e<DGlyCAM-l (NeuAc a 2-3Gal /3 1-4 (Fuc a 1- 
3) (S04-6)GlcNAc-SI5g^*-r ^) © AXfi^J-g^^^-^tDflJ 

[0 0 0 4] i'f£t>h:^^m\t. N-r•fe^/l-^/^=Ii^ 
[0 0 0 5] 

l-3Gal ^ l-4GlcNAc(GlcNAcliN-T-fe^/l^t//W3f- ^ 
GalWL;(f7^^ h-;^«S^. 01-3Hi51-3^y 

^le/K^-g-^^. /5i-4ri3i-4iry =ivK^'g'^^tim 
fco ^fcKDNAlcJ:!9N-T-lr^/v^^>ru=i1^^^'-6- 

o-mmmm^mm(D:^^ y k:^^^^* r i: s: 

vmL. K:^Ky-t:/^KSrl^«1-Sri:tCfiK5&L-C*» 

[0 0 0 6] -r**:>t)*»Mtt. SXTO (a) 

(b) (03Ky-<>^^K (»T r*38W2Ky^::^^Kj t 

(a) mm^2<Dr^/^Mmi>^b^j:^^v^'f^ 



(b) T^y»E?iJ (a) ic*5V>Tl tL<r:3:«ffl(0T 

-<>^^ Ko 

GlcNAc /5 l-3Gal /5 l-4GlcNAc (^ 1 ) 

(ffi.L> GlcNAc«:N-r-fe^/v^>'^=iiJ-^ vjSSSr, Ga 
Ilt:;(f7i5^ h-^^S^. /31-3H01-3^y ^^v^KSg^ 
Sr. 1-4(1 3 1-4:/ y =3 V KjS'&Sr^tb^n^-r) 

[0 0 0 7] 5(c3gW3Ky-<7^^KJ;i«:. £ilT<^ (a) 3^ 
(1 (b) c03}?y-<:/^Kt>^^$tt5o 

(a) ia^j#^4or5/s6iaj^jd-e>j5:'52Ky-<:/^ 

Ko 

(b) T^/m&m (a) {C*5V^-ClfcL<H:»^B(0T 

<D 6 ft7K^Stc«SIS«r©f*-r 5»«fiHtSr*"r -5 y 
-<yf' Ko 

GlcNAc 0 l-3Gal P l-4GlcNAc (^ 1 ) 

(fiU GlcNAcli:N-T■fe^/Vl//^=^1^5:/aS*r. Ga 
llt:;^7>5' /3 1-3(1 j3 l-3^y K^-g^ 
Sr. i5 1-4(1 e 1-4^ y =1 KJe'g'«^^:^^m^•r) 

[0008] y K(2:(t. TIB<^ttS 

^w-r^jKy^T^^Kti^^^ttSo 

GlcNAc ^ l-3Gal /3 l-4GlcNAc (^ 1 ) 

({aU GlcNAc(lN-r-fer^/w^yV3i^^>'J^S<£r. Ga 
i(l:«f7^ p 1-3(10 i-3^^y 3 V Kft-g^ 

& 1-4(1 /3 1-4^/ y 3 m-^^tti'eth^'i-) 

=iVKD>r^>'. 3^-Kn'f^>'4-m 

mm. sLmmit^y^^mm. cDSNs-^^<y 

t^5:^^y =^ii(-(l«SKSS:K^L/ii/\ 

Gal P l-4GlcNAc p l-3Gal P l-4GlcNAc 2 ) 

(fiL. GlcNAc(lN-r-fe^/Vir/l-=3f-^>^^^. Ga 
l(l:;y^i> h-;^^S^. 0 1-3(1^ 1-3 /yriiXKJ^^ 
0 1-4(1 /3 1-4^ y 3 KJ^-g-^gr^tl^tl^i-) 

2 ic:jo It s r 5 y i8S^ 1 - 4 8 -eiS $ ix-s r 

^/Kga?ij;!)-b>tSo 

[0 0 0 9] «fc2|s:»W(l. SkT(D (a) XH (b) O 
^^Ky-^T^^ K^3^K-f 5DNA (£AT r2{c»§^DNAj 
^tiV>p) ^ii«-r5o 

(a) mmm^2(DT^ym^m^h^£^^})-<:f^ 

Ko 
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(b) r^/wmm (a) jj:jov>rifcL<n»<B(Dr 

GlcNAc /3 l-3Gal 0 l-4GlcNAc (S; 1 ) 
(fit. GlcNAcliN-T'fe^/^^/^3i^^ VBS«r. Ga 

[0 0 1 01 *fc:45:^WNAt;ifl. Jl^TO (a) 

(b) (D*y-<r'^K«r3-K't-6DNAfca^Stt 

(a) mm^^(or^j^um^hfi^if-')-<'f'^^ 

(b) r^y^ga^j (a) \^^\'^x\%\^<.\mm<or 

Ko 

GlcNAc /5 l-3Gal /3 l-4GlcNAc (SC 1 ) 
(fflU. GlcNAcJlN-r-t^/I/^/^rif-^^-jSS^. Ga 

/3 l-4fi 3 1-4^ y 3 K«-&Sr-tnm^i-) 
{colli :2|s:^TOA^ LT,t l9»*LV^t><DJ;L 
iB^J#-^ 1 ^C:}oV^"CSS#-^4 7 0 1 9 1 8 -C^ 

S[S»*3 9 0-1841 -e^sttsssia^JSr^tpD 
[0 0 121 ^fL-^^moi^. hmcMmoif-^}^^^ 

GlcNAc- R (^3) 

({au. GicNAcrj:N-r-fef'/v^>'V3-y-5:y3SS^. - 

RflTK^iS^Xti^y 3i^KJ|g^L:fe»SSS:^iim 
(S04-6)GlcNAc-R {*4) 

(fit. GlcNAcf^N-T-t5"/^i5^/l-=i-!^^yjSS$r. SO 

zKSIS^Xfi^y KiS^Lfc«f^S$r-ttim^ 
■T) 

[0 0 131 -^^^^Kfi. immxy-^ K^wmmx 

D N A^Tj« >^ =3 v^/U h 7 :7 oi 7 «r =» - K 
^6 c DN ASr*(CjWiajC«PA-rSli«?)5^{f ?>ttSo 
[00 14] 



h-^^SSr. GlcNAcliN-r-tf*/Wi//W3»f-^^^ 
^S^. NeuActtN-rir^/l-/^7^^^g&aS^, Fuc 
31-3ft^ l-3^y nS/Kjg'&S:. P 
l-4Ji/31-4^y ^li^K^g-g^^. a2-3fi:a2-3i/y =i->K 
^-g-Sr. a l-3l:i a l-3i/ y =1 KSS'S'Sr, S04-6tl 6 tS: 

[0 0 151 < 1 >*:BK2Ky^7^^K 
i^W^it>^^)-<:f^Y\%^ ^>XT<r> (a) Xft (b) cDT^y 

-<y^K"e*)5o 

(a) E?iJ##2(Z)T^yKE?iJd>e)453J^y^7^^ 
Ko 

(b) r^/mwM (a) ^^:*5v^rl t>L<ttSc<a<oT 

Ko 

GlcNAc i31-3Gal 3 l-4GlcNAc (^1) 
Z.(K>^X^^ (a) (^sKy^T^^KdS^f^U^ 

[0 0 161 ?:^:^^*^*fflStt1(c*5v^T. rit>L<ril9: 
m(r>TKJm^mSk. J#At>L<(:itettUfcT^ 
/i?Sa?'J;6*e)*l:). ;5>o«»S«^flc;6>6,TE^l (GIc 
NAc/51-3Gal)51-4GlcNAc)r*^^tb^:^y =^il<0^3l5c 
*lffi(Z)N - r -fe^/V^/Uri 1^ ^ 6 ffiTKS^SJCK 

g?S^fe^t-^^^SttSr*-r$:e?y^>^5^Kj 
WkWI^H^^t^h^ GlcNAc 3 l-3Gal /5 l-4GlcNAc0^a 

[0 0 17] i'fj:t>h, ^^(;i#Si-^3Ky^>^^ kjc 

oT^or^/^@a5^i4>{cr^/g?cDgm. JfA 
3^SS:*t«v^jJ?y-<:?^^K^r^«Wti:l^^<D^31. * 

KlcS-^SttSo A5IWlC3J^y^rf-K(OT5:/Kffi?iJ 

lc±iB(7)J:5?S^S«r^AL^^tll«T*>l9. r<D 

-efcSo Wtffv t h-r>'^-D.f:3|ry2 (IL-2) 

^ L^h y -<7^^ Kd5>r Vi?'- D ^ :^ y 2 fi&i4^»}§-r 
-5;! t ^5*Pe>tLTV^^ (Science, 224. 1431(1984))o * 
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[0 0 18] /j:*5*5^jBB§jcj3it^ risfBor^y^j 

[0 0 19] «8»Se^fls:**b. GlcNAcj31-3Gal 

[0 0 20] /j^iisrojKy^T'^m, ttt>^(t-7i^ 

6o *^:*:^^2Ky-<7^^K{^r:3:. gi^TO (a) 

(b) <02Ky-<7^^Kt>€i^$n5o 

(a) iB^Js-^4©r^/»ia?iw>bft52Ky-<:/^ 

(b) r^/m&m (a) tcj3v^■cl^>L<^m^i(OT 
(o 6 &:7^mm\cmMm^^^'r^mm^^^^'ri>^ y 

-<3^5^ Ko 

GlcNAc ^ l-3Gal /5 l-4GlcNAc 1 ) 
[0 0 2 1] :i<D^Vh (a) (^zKy^y^K (ia?ij# 
•^4tz>T^yKiE?iJd*e>*62Ky^y^K) ifK mfi^(0 
*^^>Ky-<7^^Ko (a) (ga?iJ#^2(Dr^/^@a 

^>3K y K) <b 8 5%JeiL±(??ffi|^tt^W-r 

ictt. ffi3?ij#-^2(^T5y»E?w>e>*^xKy^:/^K 

So 

[00 2 2] *:feC(^^y^y^m. t^t^ttth 
[00 2 3] y -<:/^ KJcrtc. TfieottS 



GlcNAc 3 l-3Gal p l-4GlcNAc (S; 1 ) 

Gal j5 l-4GlcNAc j3 l-3Gal /3 l-4GlcNAc 2 ) 
ga?y#^ 2 {C:}o tt 5 T * / 1 ~ 4 8 -C^SttST 
[0 0 2 4] *i3*:«§g2Ky-<7^^K{C:JoV^r. filt^S 
T. PAPS^fcV^5)^5»*LV^o ^ y 

fflv>xSi5g-r6Ci:d5#*bv\ :*:|S§gDNA^fflv^fc;*: 

^^^jKy-^T'^m. i^^-f b^b^at^^tfy^T'^K-e 

ie:«*&<DsKy ^7^^ Kt^r^tfia-g^sKy-^T^^ Kd5« 
[002 5] :^mm^- y -<y^ Kf^. mmMm^m^ 

b . GlcNAc ^ l-3Gal 0 l-4GlcNAc©^3S7C*180N - T 

mm^mi-^mmm(D^mzm^xt So 

[0 0 2 6] <2>:$:^B^DNA 
*B5^DNAJi> ^T<0 (a) XJ^ (b) <D^])-<:f^h* 

(a) SE^JS^2(Dr^y»iB5iJd-e>/£S:^^y-<:?'^ 
Ko 

(b) T^/mmm (a) i^*5v>ti tt<r:iaiBcoT 

^z^^ Ko 

GlcNAc 13 l-3Gal^l-4GlcNAc (^1) 

:L(DtpVh (a) (DTKy^T'^KSra-K-fSDNAdJif 

[0 0 2 7] z<DXo^m^t\.xM.i^mc^. ^J;ttf 
ia^j#-^i (c*3v^TJ^s#■§•4 7 o-'i 9 1 sxm^ti 
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[0 0 2 81 *fc*«IBDNAlCli. l^TO (a) Xtt 
(b) (D2Ky'<:3^^K*3-K"r5DNAt>a^**l 

So 

(a) mnm^4(Dr^/^mm>h^^^>}}^y'^ 

K 

(b) T^y^^^j (a) lci^v^r 1 tL<ri|g:<@(Dr 

GlcNAc 0 l-3Gal 0 l-4GlcNAc 1 ) 

rO^»-Ct> (a) cOxKy-<:/f^K^=3-Ki-5DNAIt. 

SKDNAic J: o r 3 - K ^ ^ V ^-f"^ ytm. 
[0 0 2 91 ^(o^bfmktx.x^w^m^n.. 

Bl?lJ##3^CioV^TlgSS#3 9 0-l 8 4 l^C^^tt 

[0 0 3 0) itfeflt-^cDSgfiicJiS^/jro^cMS 

WDNAJCrt. *ISMDNA{C*a«W*DNAXttRNAfca^Stt 

So ^^Jc;*:^igDNAIi. ;^5SI^3Ky-<:/^K^=i-K 

fc-J:t;rH^:ti«W*«:SiB?!ISr*r5DNA®*:fe:fiRNA 
ffid* e> « 5 r -C fo o T t> <t V \ 
[0 0 3 11 ?'i::fc^BiIia< l>-C5^-<fcii»3. 

NAJC^a-g-^nSo 

[00 3 21 :B:{*:WiCli. DNAcO#?^^^^^tCj;o 
r*»WDNAi:W:«3gWlc«TO|IS:d5fe5;d5, 

W:^? y K<t i5i3ri^§o«S6«r*-rs3Ky K 

[00331 *;tSfefe«:fi5l5<0*:»^7K y -<y^ Y(0^i& 

S;d^ ^^^J:p/i>r:/h^v•c5J^^?nrv^SDNA»r 
>r-Cfoo-Ct>. >fc|S5g2Ky-<y5^KS:='-K'rSIS9, 



Sr^rf Sw<!:t>^^i-So 

[0 0 3 41 **5*:5IMDNAJC:bH^T. SKKStt**^ 
L"CflPAPSd5»i^ LV^ 
[0 0 3 51 1. *^0.^DNA(^Si3t:&& 

^J|cS<5l/Nrf^^Lfc:^y =^^^U':^-^K:7'^^-^-«r 
ffiV^SPCRfe (2Ky;^7— ^-f-ai^rv- yTiJ'i/g 
i^ife) ^cJ:oTS^fe»DNA^)5V^«:mRNA;6^?>3|s:3S 
MD N ASrJi(Bi-S ^ ^ I- J: oTK#i-S d t pTIB-e 

T{;i^i-^Xa;6^b*ScDNAi5^ u^z^l^V\Z^oX^it> 

[0 0 3 61 (l)'^i7:^^^<D:^mmDM(Om7^ 
® P C R ffl y =f ^ U:^^ KT' 7 >r ^-(Dj^Mo 

PCR)tCj:Siiffio 

[0 0 3 71 @PCRS^^ffiV^yS:> -^^^-XcDNAy-f :^ 

(00381 (2) t h *3l502|5:5IKDNA088ag 
®±fB(l)(D-C#?)tby5:cDNA%fflV^:rc. b hcDNA^^>^ 

7 y — d*e>co*|g8^DNA(^;^^ y —=^>^^o 
[00391 ®nhfiitcim<Dmm^mim. 

[0 0 4 01 »TtC, *»WDNA(DSl3t*j£<0-«Sr 
[0 0 4 11 (l)PCRm:t])^^^U:t^h*yy^^ 

-(Dim. 

cott^^fir t^m^^^^^^^:^ (05imffi3?lltag (expr 
essed sequence tag) (EST)K^!j(Genbank accessions 
^ : AA103962) LT. :t)>^y^^ W:^^ K:/ 

Srf^K-rSo :^y ='p?^J^:^-^K7^7^'7-<>:LT 
Af^WJiltt. ■fe:v;^>^7-f-^— ^ UT 5*-<;tcgtcggactg 

GTGGACGA-3' (mm^^) t^. T^^^^yy^^^y^^ 
— h\.X 5' -CCCAGAGCGTGGTAGTCTGC-3' {mm% 6 ) 

[0 0 4 21 (2)^^^;^<D^RNA«rj»St LfcRT-- 

PCRi;:J:5ii*So 

^RNAtt. Kingston. R. S., 

(1991) in Current Protocols in Molecular Biology, 
Suppl. 14, Unit 4.2, Greene Publishing Associates 
and Wiley Interscience, New York/j^^) X'^hZ.}it^ 
"C^So ^tc^^sKy^yf-Kc^mRNASrlim 
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[0 0 4 31 Z<D:^A^mmtV. -t^) dt^^uir"^ 

±IB (2) <D R T - P C R "C# ?> ttfc P C R Mfe 4r P S 

-C7^/VL.. cDNA7-f :/y !i— d*e>cDNA (;*:|8 

- ( A gtll-^ !^;^fflEcDNA^>f i; ^^J^-r § Z.tt'^ 

[0 0 4 51 /^^:/y^><•^-v'3 yii:<^*P<7)*fe(0« 
. J. Biol. Oiem. , 270, 18575-18580(1995)) \CX,^"^ 

b^h ;&5-e$ $o h WcEcoRim^bt;:: J: o r S 

VL^n — ^t^^^mX^. 0||xf^pBluescript II SK-U 
h 7 ^ i^- V (STRATAGENE) tfc)^{Cf'7'iJ^n-:=;>'^-r 

^ 3 Vjfe(Proc. Natl. Acad. Sci. U. S. A. , 74, 5463-5 

467(1977))^<0>5^^0*-j£lCj: a:d5-et 

[0 0 4 61 :Liih-^(o^mz,x,^i^hiiltimmm 

[0 0 4 71 (4)±iS"C#e>*XfccDNA(-^!>:K6*)«rffl 

±iE"e»^>^^fccDNA(^»>;^6*)S^fflV^Tt h(7>cDNA7 

jCj:oT. fc hS3l^cD;$:^§^DNA<Sr#5r^;65-Ct^o 

[00481 w <0:^m\^ J: ^ # f>nfc*:|g|gDNA(Dl&S 

[0 0 4 91 2. *«MDNAS^fflV^yb*»IH3!Ky^7'^ 

*^§gDNA/55=^- Ki-6:jKy-<7^f^ K*«^^*(C^ 
^Sa^ii:. -eo^^i^A-b^^W'-Ky-^r/^KSrSSi 
r-Srttc^toT. *|g5^3i^y-<:/5^KSr«5t-rsc:t 

[00 501 ;^s:^§gDNA^^Atyc:*Sm, <i^^(D|g 
m^iJ' ^ - tc*:«9? D N A(Ofr>T- A UTialfty 7 ;^ 



Jt. *5&?gDNA•Cfe5K^^-*5V^Tit*^Cj5S5E$tt7iV^ 
la^llS-^ 1 i:::foMtS:fiSS^4 7 0 - 1 9 1 8 -C* 

#liC43tt$ia»#^4 6 7-1 9 2 l-e^$nS:eS 

v^r:i:g#^3 9 0-1841 x*^^i^h^m.mm^^ 

tPDNAt»*L<. *j6^"Ct>Sa?IJS#3tC*5ttSfiS 
#-§-3 8 7-1 S A AX^^ih^mMmt^hfa^mk 

1 0 0 5 1 1 \.x^±mm^<Dmmmm'^. 
sa^fflvNfc^ft. :^mmDi^A<D^m\cx^x^ch:r^ 

^ttTVN/iJV>*5IW3K y -<:/^ K«r#5 r t or«g-cfe 

D N A (D^mc ^oX^Z^^V -<'f^ K{C3B^}6S 
#*PL5 5yti?>. ««^^tf*5IM33^y-<7^^K<DJgffi 

[0 0 5 2] rco®!ig^rjfelc*5v^r^^. ^v/n-^sou 

Tt. «X.«. COS-7»te«<DPtliliS*(?>i#ll«ffl 

Jia^i: . pcDNA3^S.-^i5' ^ — :xtf f n v^in ^-dnvitrog 
en) th) ^(^*fLS»IJ®*m-<i5^ - <b Oiia^'&:b1i:^S 

(0 0 5 31 ;^s:*I^DNA^^^i[S5g^$^Tt>i:V^L. 

y Ki:<Oia^2Ky-<7'^ LT^m^-^ 
rt>J:v\ ^fL^ *«igDNAll^SSr«m^?^Tt><t 

[00541 niWtot^h<n>i^9mm -<zf^ Y<r>W^ 
[0 0 5 51 ^^m^-')-<':f^Y(Dmmi5Wit\^x^w 

[0 0 561 mx.\f. *«^2Ky K^Sr±f2^«^ 

[0 0 5 71 m\i\m^h<r>^w^^-')^':f'f'V(Dmm'^ 
life. ««^n-^h^77>f-, -r5^>'S5«^D■^^^ 
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97-<-. »*tt^'o-r W»i'^^Vif 

10 0 5 81 J*»Silfc3Ky '<7'^ FWT S >/gSE?IJ, 

f^ffl. S«!|#Mtt^S:5^«fL,. ttie<l>t?IiiBJL;t*: 

1 0 0 5 9 1 *B9^DNA«:, %W^if>.^) ^-f^ h'OizM 
^M^. ^ft(*9(iWia)-CroGlyCAM-l©AIW^^t?'-© 

[0 0 6 0] <3>*f6W8iii*»l 

*3g?gS!!at*iSm, ^^B^sHy'^yf^KSr. TIBS: 3 

GlcNAc-R (^3) 
{S04-6)ClcNAc-R (^4) 

(- R ttJii^mf-xtn^ 3 3 KiK^ vftmBmim 
•t) 

[006 1] ^^mmm^m i (i*5v^Tffl^^5 ctt^-c 

|R!)K:*5V>-c«f{;:lS:£$*i*v>. *fcrrTfflv^5Ct 
C 0 0 6 2 1 >|s:^?g$!ig*fe 1 tt, ^^I^jK y '<yf - K 

1 {c*sv>-rst>fii!d»Oieja*ott±issC32it5 

4JCfcMt5-R£Jl^(Dg64^-eS>»), iii»tw-Rtt«E®fl} 

Rtt. ^^cmnmx.^s■tys: h-mmmm-nrnk 

[0 0 6 3] ±i2^3R.yt4ll, ^ii^fiTm^sRV 

GlcNAcPl-3Gal31-4GlcNAc-R' (iC5) 
(S04-6)GlcNAc e l-3Gal l-4GlcMAc- R ' (S: 6 ) 

(- R ' »4*^S^Xtti' y = V Kig^ Litn^m^m 

■r) 

miS^Xtt 1 ~ 2 IS©IB«!4S#Jj:»* L < , y^mmf-ii 
g«)r»*Li\ *fc-R* *sis«©ii^. -R' m- 

3Gal01-4GlcNAc/51-) (7i'M>-$:/') ©IftOiSUflljg 

i:m:^-w^t-r^iymm-iL\,\ z(Dm^, -r' <n> 



[00641 :*^f6mm^:»m 1 ^!:*5^^-c, ^isMsK y 

y"}-Y^. ±IB^3f^$ti5lf^<C'(^ffl^-e:S«^, 
M§^Sijt*)fel (C*5V^-C, «SKatt4-{*:i L-CttPAPS* 
[0 0 6 5] *%?q!Ky'<7'^K«r±ie^3T?^$ix5 

ixiSv^-iK tf'ttpHWja (0!lxfipH6. SSA) <o^ 
itT-CHiSSri? 5 t b < . K p HTTJiSSSf^ffl 

fcro^oSSB:, 3|s:^MsKy^7'^KOfitt*5fti$$ 
^^rv'►5K^)l^::te^^r^l*^c|R3^*^^/^^^!6^ 3 0~4 o 

[0 0 6 61 '>&^Xhfl\ii. ±IEiC3T?^Stl-5« 
#ffi$-&-CKjKy'<7'5^K«rf^ffl$*titf^v^dSx ±Ml 

^•r^m^ti. m^tm^ (tr-x^) {cjic^e^sKy 

•sJ<y-i7'f^KSrf^ffl$-&5ri:t>TtS. 
^*SrS*(^fig)-r5^W:«-y Ti? ^'-^iB^^^to^-C 

[0067] Jlc^KsK y -iT*^ KOf^ffltC i *) , ±I2S 

^^/vaf- * yJSSo 6teKi6«t4#a6<Hj:S6»S«51t7. 

±fB^4-C^^tL5»e*5^^!fe-r5o Rf&?«*^e> 
±IE^4-CvT^$*T,5«lsW«:lHliDl-f-'5tci±, aSroH^O 

J8«E«a»Sife. mm^-rhVyy 
[00 6 8J #?3ixfc±ISS:4-c?^$H5»«tt. 

«ciyCAM-iJ?>^E:oiiflis*f'»siijiof Lxnm 

[0 0 6 9] <4>*«MKit*ffi2 
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[00 701 ;i<oJ:5?fcXSS:/>*< ^t)-&tfK*3Jc*5 

[0 0 7 11 «K{t:IS«:ig:>"f bfcSBI&d^^^BS. 
[0 0 7 21 *«MDNAOWlJ3a^<?5^Att. DEAE-x 

[0 0 7 31 aiajCi|^A$"fre:*:«9gDNA«:. ^fti(0|g 

«WDNAf4. *«WDNA"eS>5K9^-*5V^-c«f^;::ffi;t^Fi^ 
*V^;6^ SE^JS*^ltC:*3lt5SSS-^4 7 0-1918 

m^^i\c^ni>mmm'^4 67-19 2 i-t^^^tt^ 

[ 0 0 7 4 ] « ^ bTft:;k:^||^(Oj[i:KiaJiS^. m% 

a^ti. ^^mTx^mi-^^tizxox^mm^'^ 

^:itt^x^^o 

[0 0 7 51 mmm^b(Dmmi\M(Dm^\t. 

[0 0 7 61 i4ai?Sd^b<D«K{b«l<^5>lS. ii 

^h^yy^-. nm^^-^v^yy^-. ^wmm 



[00771 2 J: 0 S!!5gStt:5B6»{k« 

It. *^0>gDNAOJMJi&l^-^(^#A(cJ;*P5I^Sttfc^^ 

[00781 NeuAca2-3Gal jS l-4(S04-6)GlcNAc-R 
It. -ty^ KI?OJ|g®2)5^g^UrV^-CtaV^) wCOSffi 

6-ttK>fbi^Ty/WW;^X-k^^ K (6-Sulfo 
SLeX-fey^ K) Xr;5SL2L4(NeuAca2-3Gali5 1-4(S04-6)G 

IcNAc /5 l-3(S04-6)Gal j3 1-4(804-6) 01 cNAc) tC^lS-f ^ 

e'-Bd^fbi/ry/^/^-f ;^xir7^ k (e'-suifoSL 

eX-fe^^ K) "«?>e^ry/W^'?7^n2j?VK (SPG) iCtt 
SlJ; L/^ (Si:£{-i£^^^/^S/J^«5gd5NeuAc a 2-3Ga 
li31-4(S04-6)GlcNAc-Cfe^) IC J: t)Kia$ti^o ^l^^ 

J: 5 6-«»{b^^ry/ww;^X'fe7^ KSrffl 

[00 7 91 -^-Z ^ o-«^/VS'L^tC(D|BS5llt> Kohler^Mi 
lstein<Z>*ffi(Nature 256, 495-497(1975)) J: oTfi 5 

r^;55-e#^o 011^1^. 6-tt^ii:-^Ty/ww;^x-fe7 

^ K^Salmonella minnesota ^<?5|S{*JC®iP$^, ;i 
(footpad) JCg^ L:fc^tC»BXJtJK5g y V/^a^r^Sffl 

:Lfhhii^hWM\.itu^^tmmumkx^h^^xi 

^/^>ryy K— ^;5*f>6-«ffig6{bi/ryyWW^X-fe7^ 

K&m2L4icsj5S"t-5 6' y /WW ;^ x 

•k^^ K^e/Ty/W^7^5^^4?i/K^C^tSi^:L/^V^$l#: 
(^JSi^lj^^^^^'^jt/J^^jg^i^NeuAc a2-3Gal /3 1-4(S04-6)G 

icNAc-cfes^ft:) ^mumcm^-t^ni&m^mit 

iMi. '^!>;^(^lliE3iif<o^<*:f^tc-c8tiie/>^:/y K- 

Its MsSi^^ic y w^giiSffltSifc J:t/*m4'co y 
mm^^m^^:ithxt^o ^jffflsa^ft, ^ 

Ift§gi-SG72fetft:^dS^*fbtt5o 
[0 0 8 01 ;^^ig®Jig*j£2lcJ:oTSiig$^x^aK 

{ktsit. ex±\zm,m\^ti^t^^m\^^x^<Dmm^m^'r 
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:t^j^/ry±^m. *5t^A/T:yfe-rfe^). mm 

1 0 0 8 1 1 f£^^9mWt^m2\Z^\i^X^ *»I?D 

7— ^^='-- K-rS c DN At*(-^!&ic^^A-r5r ^ 
AXt^ 7 3 WH- 7 i^^^ 7 a: 7 — ^ Sr 3 — K-f 5 c D N 

[0 0 8 21 ^A'rS73i^/Pb7>';^73i^— ^ttl* 

oT/W ;^ XSjg(Gal 1-4 (Fuc a l-3)GlcNAc) «r?l^^-e 
^^:Lbfi^^ e>tt-C V^5 a Biol. Chem. . 266, 17467-1747 
7(1991), Cell, 63, 1349-1356(1990)) :Ltt^hm^ bV^ 

O 7 3 i/yl' h 7 7 a: 7 — ^(DcDNA^aa 

^-t::«ai2.A/T. ;|c5!5^DNA^#(cjBB|&Jc^A't'5r:^ 
^mmk^XT^y 3 h ^ >^ a: 7 —^(DcxmcDU 

Gal i3 1-4 (Fuc o 1-3) (S04-6)GlcNAc-R (S 8 ) 

Ml. -^7^ K^ol^S;i5^^LTV^Tt>^^^) 

0|fffi#»fi . 6-6Sg6^t:/^^ ^ X (Gal /3 1-4 (Fuc a 1- 
3) {S04-6)GlcNAc ; 6-sulfo LeX)ffi5g{c:i|#SttJCR;S 
L> /W X (Gal ^ 1-4 (Fuc a l-3)GlcNAc ; LeX)-«?^6' -flS 
g?^fc:/^>r;^X((S04-6)Gal/31-4(Fucal-3)GlcNAc ; 6*-s 
ulfo LeX)S3t{Cf^SlSL?S:l/>^/ ^ n :^ywfit(* tc cfc 
5»!aStt6o c:<z>J; 5 6-«»{fcyW;^X-fe 
^ ^ K (Gal 13 1-4 (Fuc a 1-3) (SO4-6) GlcNAc /3 l-3Gal 1- 
4Glc^l-Cer)^^V^•C. aiSc7)gL{*:<0WSi*ffilc: J: 9P 

LTtt. 08x.tf. 6-fl8S{l:/W;^X-fe7^ KSrSalmonel 



la minnesota ^cO|S#:«CKiP*'^:fc'{>(D35S»* 
[0 0 8 5] ±^0;^i£-Cf^iaLyb:^N>f K— 

6-ffiEg^{b/^-r;^x^)tici|$M6tJJc^j£:^L. /w>^x 

•^6' -ttS^{b/^>f XfltjglCliS^S L^SV^^/ n --^ 

[0 0 8 61 r(Z>J:5*gL{*:.i:Lril. SaScollJiWc: 
:^3V^Tfft^•f5AG223^i^^^c^^5^^f ^tv6o 

[0 0 8 71 #e>ixfc±125«73^Wt8'T?^3Fjx5»« 

t^jx.jfGiyCAM-i^^oaHis*#»i!jgiotfra#^ 

[0 08 81 

(1) 

[0 0 8 91 ^^S-PAPS(3'-2}^;^3^rv^/ W 5'-Jl^y^Jj^ 
mm ; 58. IGBq/inmol) (y^:x 7}ONEN(DuPont NEN)tt) 
^H-NaBH4(16. SGBq/mmoDXt^o-^^P-dCTPdlOGBq/nmol) 

( T ^ -V (Amersham) tt) 

[0 0 9 01 ^>vn^^>mmA{^i>y^^^m. 

3>Ko^f^V«S^C(1^;^tt'B'63K). f;v^^>m 
m. CDSNS— ^N'y>'(N.o-«»SSrffil«®{l:«> 

IfN-^^fb Lfc^/^ y V ; completely desulfated and 
N-resulfated heparin) St/-?^ h h ^ y^:^ fi-ff 
yP h v^y--*^ (Streptococcus JS -galactosidase) (^ 
ft^X^ttS^tt) 
[009 11 IfSatPAPS. ^^H-t.^^^. !>i/®TJKS 
(->^-7(Sigoia)a) 
Hi load Superdex 30 HR 16/60. iSiiJKIS;^; 7 A (f ast d 
esalting column)HR 10/10 {y r J'^^^yT/'^^ ^ {? 
harmacia Biotech)^) 

Partisil SAX-10 (!7 y (Whatman) tfcS) 
[0 0 9 21 ^^^7.7 0^ 5' -STRETCH PLUS XgtU cD 

©t/l'^;;^X (Lewis X)6t:«£ LeuMl (^^ h V • 
V(Becton Dickinson) tfc) 
[0 0 9 31 ^y^ymmi^^y'^m^^). Gal^l-4G1 
cNAc & l-3Gal /5 l-4GlcNAc(2|s:^ij5fBScf3{c43V>X TLlLlJ 

ttv^5) (^ft^isiac^^tt) 
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[00 941 ni^mmmit^y^ ymmmmm/^ 

/wzif- ^ y =0. 62) \t. nm^b^o^y^ y^mf)^b(l 

Biol. CheiD. , 272, 32321-32328 (1997), J. Biochem. (Tokyo) 
86, 1323-1329 (1979) )fB«0:;^&'e^a Ltc, 
[00951 GlcNAc fi l-3Gal 1-4G1cNAcWl. LlLlSr p - 

y^h i^^-^mit(otcii><DSJi:M^mmfii\at. 2 

mgOLlLU 5Mmoles(7)K»':^hy !>i>.««JK(pH5.5). 4 
OnA}(D$-:^y:^ h (J. Biochem. (To 

kyo)80. 9-17(1976))o ^ (?5S/£il^«*37t:-C24^rfl-f 
V:^^-<-hUfCo $-:ify^ hi^y—^mitm. GlcNA 
c 15 l-3Gal $ l-4GlcNAc$rSuperdex 30^^ n h ^7 17 -< 

[0 0 9 61 Gali31-4-^H-(S04-6)2,5-rvb Knv:x 
/^(anhydron>annitol)XU5(s04-6)2,5-^H-rvt 

* -^TSSiag Lfc (Glycobiology, 6, 51-57 (1996) . Bioc 
hem. J. 235. 225-236 (1986) ) o 

1 0 0 9 7 1 :^mmmxm^it^^mmm^td:<om ^ t 

; i^T!;/WW;^X-fe7^ K(sialyl Lewis X cera 
mide) =NeuAc a 2-3Gal 1-4 (Fuc a l-3)GlcNAc iS l-3Gal 
e 1-4G1C /3 1-Cer ; e-B^iti^T V /WW ;^ X-fey ^ K 
(6-sulfo sialyl Lewis X ceramide) =NeuAc a 2-3Gal j3 
1-4 (Fuc a 1-3) (S04-6)GlcNAc /3 l-3Gal j5 l-4Glc j3 1-Ce 
r ; 6' -m^iti^r D /Wl^^ :^X±y^h*(6* -sulf o sial 
yl Lewis X ceramide) =NeuAc a 2-3 (SO4-6) Gal /3 1-4 (Fu 
c a 1-3) GlcNAc /3 l-3Gal /3 l-4Glc /3 1-Cer ; 6, 6' -bis-fii^ 
»^b->r y/WW;^X-fe75 K(6,6'-bis-sulfo sialyl 
Lewis X ceramide) =NeuAc a 2-3(S04-6)Gal /3 1-4 (Fuc 
a 1-3) (SO4-6) GlcNAc J3 l-3Gal j3 l-4Glc jS 1-Cer (Carbohy 
dr. Res. , 209, cl-c4(1991) ^ Carbohydr. Res. , 285, cl-c8 
(1996). J.Med.Chem.,39,1339-1343(1996))o ^itl^O 

-o^J^KlSJeSSrArthrobacter ureafaciensfe3fe/ ^ 7 ^ =• 
^(neuraminidase) {^ioy^ fy^^ (Nakarai Tesq 

ue)tt) '^mVcf^:Lh\^X^WiU\^t^. i^r})Mty< 
7 ^ o 3j?i/ K (sialylated paraglobosides ; NeuAc a 2-3 
Gal /3 l-4GlcNAc ^ l-3Gal 3 l-4Glc $ 1-Cer^U^NeuAc a 2- 
6Gal ^ l-4GlcNAc 3 l-3Gal ^ l-4Glc /3 1-Cer) li, t h CO 

[00981 NeuAco2-3Gal j5 1-4(504-6) GlcNAc 3 1-3(S 
04-6)Gal /3 l-4(S04-6)GlcNAc(*§qSaS4'lC:feV>'t rsL2 
L4J «!: t> V ^ 5 ) fttJ^GlcNAc e l-3Gal /5 l-4GlcNAc $ l-3Gal 
/5 l-4GlcNAcJli{b^X?l«cS;^tt<0^E^- J: 0^4- 

/l/r::iy :/(cholesteryl aniline) (Cje-g^g^-frfe (Blood, 
82. 2797-2805(1993))o 
[00991 (2) *»5gim(05>BI 



(2-1) •r!?;^6*<0*«MDNA<D4)'l8 

^^7:^(0:3^ KD>r^>' e"y^/i^^hyyyy:i^y-"^ 

(Dmmu&mmmi:m-r^^ » ;^<7>»mffi^jtag(expr 

essed sequence tag) (EST)IB^J(Genbank accession# 
: AA103962)S:. -^^y^iD 1 3 0iE(O±RN ASrlSM 

[0 1 0 ol ±:^yyy^^-- gtcgtcggactggtggacga 
(E^S^s) mfri^^^'yy^^y>(^— cccagagcg 

TGGTAGTCTGC (K?IJ#-^6) ^PCRlil|i^Cffil^;^Co P 

CRliilStt. 94t:-C35^. »cv^■C94t:•co.5^)^, eotJT? 
l4>2im2t:"Cli>Sr35f--r^/v-Cffo:/bo PCR]l«i 
(368bp)S:. Meg8«)rime™ DNA labeled kit(r'ri/^A 
(Amersham)|l:)T^^P-7-</WL. XgtW^^ yl 
rmy^yy]}—(Dy^])—=^>y\cm^^tCo 
[0 1 Oil W:7'y ^^-^^ >3 Vf^td.Biol.Chem., 
270, 18575-18580 (1995) ) {C|B^CO:&^(;i X^n^fto DN 
A-r h ltEcoKimit\C i: o r ffitt a, gt 1 1 ^ n - 

biJ'iSIL. pBluescript II SK-(;^ h ^^i^-y (STRATA 
GENE)tt){Cf-:/^n-:=iy^Lfco JSSSa^JJi. T7^7 
>f K • A (Applied Biosystems)|i:Ogi6i/ 

3 Vjfe(Froc. Natl. Acad. Sci. U. S. A. , 74. 5463-5467(197 
7)){cJ:0*SLfCo 
[0 10 21 (2-2) t hft*(^*«0^DNAO5>« 

±E^»6>^xfc"^!:^;^63l5(0*|SWNASr> ?^:^:/y^ 

A DNA 7^ y y^i^;^Xi^(Megaprime DNA labeling s 
ystems ; T-^-^^ A(Amersham)tt)^liV^r^^P7^/V 
UfCo ^tl^>^D-:/^LT. t bJi&ilJI^(Z)cDNASr»it 
i-5 Xgtll7>f y — (:5^ n— i^xj; ^ (CLONTECH)a) 
y^nv^Lfco >^y ^>r*^-^>3y}^. J.. 
Biol. Chem. , 272, 32321-32328(1997) {zBM<0:^BVffo 

[0 10 31 dM^iy^-hmcommiticxoxmtx 

gtlliJ'n — V-ia^b^^SlL. pBluescript II SK-(^ hy 
i^'v?— >^(STRATAGENE)tt){Cf-y^n-=.y^U;rCo M 

SMMit. mB(r>^9y^&^<o:^mmimtm^(D:^m 

[0 10 41 (3) m^-<^^-(Dmm 

A^n^ K-r 5 cDNA:7 7:/^ > h (-^ ^';^63fcO*^WD 
NA)Sr. D-:=.>'^tyb^l^^*3fe(^cDNA77i/y > 

- ACGAATTCGGGATGAAGGTATTTCGCAGG (E?lJS-t7) StK 
r^^-tl^yz/y^-^— ATGAATTaCAAACaGGGGCTTCCTG 
AG (ffi5^iJS-^8) «rPCR^altiJCffiV^y$:o PCR^jg 
5%(v/v)i;7<^y^;^/VjJ^:^i>'K4', 94*Cr3». 

»:i ^-C94t:-c 1 5)-. 6ot:-e i ^RW2X:x 2 5^<^35f->r 
>yy u-A^r-^tf p c RSifei(ga^nj#-^ 1 {c^n^m 

SS-^467-1921) «rEcoRITffi{b L. pcDNA3»^^^ ^- 
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^zTy:^^ K(pcDNA3-GlcNAc6ST)Sr*aic:ffl^^:fco DNA 
yy^^:yYtmi5mmK^fitzmSi:7L'fy:^^ K(p 

cDNA3-<;icNAc6STA) W:>ISfMjl»«Cffl V^fco 
^0 1 0 51 tfc. fc ^S3l5CO:^^c5!§^DNA>^fflV^T±|B 

brnm^^"^^^ t^^t>h. ctgaattc 

GGAATGAAGGTGTTCCGTA (E?IJ#-^9) GAGAAnCTTAG 
AGACGGGGCTTCCGA (gE^J#-^10) ^Zfy-^-^—tL. 
i^n-::i>->rLfcfc: h^ik(Dcdnkyy^:^>'hi:mMt 

y'^f u-ASr-^tf P C RSteCS^J*-©- 3 i;:*5tt 
5SSS-^387-1844)<l:#yhp Zfl^EcoRl^mit\.. pc 

p«^^^355iELv^:^[pIlc#A^?^^]fc«filfe*.7'7;^^ K(pcD 

NA3-hGlcNAc6ST)^%^^C:ffiV^. DNAy'^^^ V h^d^ijfr;^ 
\pl\cnA^tiitm^K.:fy:^ ^ K(pcDNA3-hGlcNAc6STA) 

[0 10 61 WL\z^^-=^:yy^tiX\i^^^^:^<oy=i 
i/yu h 7 v;^ :7 a: 7— ^IVaie^(Di544bp(o:7 7 

h (X Biochem. (Tokyo) 1 19, 302-308 (1996) ) ±3* 1^ 
m\Cpmhmm^^ ^-eOBamHIXU^EcoRlSWSJcf-:/^ 
n-nv^i/LfCo DNA>'y^p<:/h^5iELV^*f^^^:^fA 
$Hfcaifex.y 7 >^ ^ K (pcDNA3-FucTIV) Srffl V ^ito 

10 10 71 (4) :^?&mm^<OC0S'7mS&\Z^»:&-^& 

DEAE-x^;^ ^^^^^(Aruffo.A. (1991) in Current ft-ot 
ocols in Molecular Biology, Suppl. 14, Unit 16. 13, 
Greene Publishing Associates and Wiley Interscienc 
e. New York){C<fci9. IS^gO^^^y 7.^ V^COS-im 

^)\chyyy^y:x^^ hl^fto ::ttS:io%!>e/l!&Jfijlii}t 

(fetal calf sermd^^t^^/U^^ =i(DjSc^&/b»E^M^ 
J^(Dulbecco-iDodified minimum essential medium) tf^'C 

65^ffl®^L:fco 't(D^^mm^])>'m&m^mi^mm(? 

r(D*WJ5aS:^i?>-C0.25M v'zu-iJ^ a-;^, lOmM Tris-HC 
1 (pH7. 2)&m. 5% TritonX-lOO^^^-r aS^?K( 1 
5/i/a*>fc»?1.5mL)*T?. y^l^y^t^^^J^^-^-idou 
nee homogenizer) SrfflV^'C>J^^i^*^'YXb^o ^EJ^-tS^^ 
-h^lO,000 X gri55>^ig'iL>L. ±m^mi^tz, Z(D 
±^t:^T rtttb^J t^^Oo FACS (fluorescence-act i 
vated cell sorter) {zX^ii^Vf<Diti!b\Z.^ Yy'y^y^:. 
^ V^flitU^^AZmm^L. 25cm='«f^:7 7;^3lC 
^ tr (3xl0^jMJia/7 7 >^ 3) $ t> tC36^MS?l Lfco 
[01081 ( 5 ) ffl/r oig;5>^fi:S®-^<^«a»Ste» 

v\ «SiiSfe^fi&^4Sr^^(o:^rfe'ca3;£uyb(j.Bioi.ch 

em. . 272, 32321-32328 (1997) ) „ Af^ y^SS**^ t Urffl 



2.5/imol<0^^iJ^y-/W-ig»(pH6.8), 0. 
25Mniol(DCaCl2. 0. 1 Mmol<Di^^:<^>^ W /K 0.1 
/imoKT^NaP^ 0. iMmoK^AMP. 2. 0/xg^^Af^V, 50pmol 
<0^^S-PAPS(#ll5. Oxl0^cpm)3lt;5 5 fx L(Dj4ffi^^^tp50 

[0 10 9] il5)$l«;£:^7A^ffiv^TAf■v^^^iU 

[0 1101 (6) =rm-^(omwts^m^(o^vf 

2.5Mmol<^H' ^^:/-/l^^gg?(pH6.8). 0. S/ztnoK^MnCl 
2^ 0. lAtmoKOAMP. 1.0Mniol(7)NaF, 25nmom;^-y =f 
Jl, 50pmol(7)^^S-PAPS (*^5. OxlO^cpm) 5 n LCOlfttU 
%«r-&tf 50 M L(7)««SrRj£S-&« t Lit. Z fDRJtm 
^?S^30t:T5^F^-rv:^aL-<-Fb. ^iS^^-:/^ 

3®S-7^/^^?ixfc:^!; =tBISr. Superdex 30 ^/U^ti^ 
ifcltffitt«ra95^ Lfcp GlcNAc j8 l-3Gal 3 l-4GlcNAc 

[0 1 1 1 1 (7) Superdex 30 ^ ti-^ h ^yy >f 

mmmnmwi. mm^tl':^ h^yy^^^ HPLc(ig; 

mmt^^r3^h^yy^-)RXJ^rLCmm^^-rh^ 

yy^-) 

Hiload Superdex 30 16/60:<; 7 A ^0. 2M NH4HC03-e5p^ 

AvL<r>^ y r>^/W(Clearsol ; (Nakarai 

Tesque)a)t?S'g^L. Jjctt^Stt^rSi^ L;to :ty =^»ft 
210nmC0fii^a[-C^:^^-UfCo JfijKm^»ftH. 7 5/ 
h-^>'(Whatman) No.3jit«(2.5cm x 57cm)S:fflV\ try 
i^:y/mm/yl^(i^mitl : 10 : 400, pH4)^'. 30V/cm-e 

fi^ Whatman No. 3jftK (2. 5cm x 57cm)lJ:<X:if h 1- 
:/^/-/V/S^K/lM NH40H(«:ait3 : 2 : DTJSM 

[0 1121 ^^S-7^>'W$*lfc«tS?{t:GlcNAcei-3Gal0 

i-4GlcNAcd^?>#e>ti;/h^®s-7^;v$ixfcM«r<?5H P L 
C^>*ffl. 5nM KH2P04'C¥IB{k$nyi:Partisil SAX-10 
:*7 7^(4.5ram x 25cm)-CtTofCo Z<r>:tJ y Ai: 5vMm 

40*C-efi^o^o 0. 5mL<5olf5>SrS» 4 mL(0^ y T 
v'yl'^irii^U *m«<4^9J^Lyj:o TLCf^. 0.1mm 
J|[(7>-feyt'D-;^-C=i- h ^ttfcr/i^^ Ai^- h (pt 
/W^ (Merck)tt) Srffll\ 3i^/vr-fe7^— h/tf y 
y'hyt V^yy'^/*./mm(Wmit&) :22 : 15: 1 
5 : 4)Et5-C^Toyt (Biochem. J., 319, 209-216(1996))o 

[0 1131 (8) ^^S-7-</^$tL/tffiK{t:GlcNAc01- 
3Gal ^ l-4GlcNAc(DN -KT -fef^/Hb. flttT ^ / {fcXtfN 
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aBH4a5c 

^^S-y-</\y^tlfz^mitGlcmc ^ l-3Gal & l-4GlcNAc 

:^mvm^Lito Superdex 20:1^ y J>.f)^(bmm^nfc^^S 
-y^/U^tlft^WtitGlcmc & l-3Gal 0 l-4GlcNAcJi. 

Ly5:(AnaLBiochem. 176, 96-104(1989) )o JKT-fe^/Hb 
U;fe«lW«tSuperdex 30^ n-^ hiJ^^:7>f-{;iJ: jpiftSI 
U ffiffi»(pH4)*'C«iT:$/{l:L. NaBH4*-eS7cL}fe 
(Biochem. J. 235, 225-236 (1986) )o SJ^6^{-. ^l^-f;V 

10 1 14] (9) 
6-«S^>ffc;/W (6-sulfo Lewis X ; Gal /3 l-4(Fuca 1- 
3) (S04-6)GlcNAc) iCS/S-f^-^ !J^:^IgM^ / ^ o— ^/W 
a:^^:(AG223)^rffii•rS^^'Y:/y V-^^A^yy(l/ AG22 
3Jt. Kohleri:Milstein(^^rS (Nature 256,495-497(197 
Smc^^^nU fet^SffiSl«cOM^{CfflV^fc(Kannagi, 
R. » and Hakomori, S. (1986) in Handbookof Experimenta 
llmmunology, Vol.4, Applications of immunological 
methodsin biomedical sciences (Weir, D. M. , Herzenber 
g, L. , Blackwell, C. , and Herzenberg» L. A. , eds)pp. 117. 1 
-117.20, Blackvell Scientific Pub. Inc., Boston), 
6-«^^ b/W X X -fe ^ ^ K (Gal )5 1-4 (Fuc a 1-3) (SO4-6) 
GlcNAc /3 l-3Gal & l-4Glc /3 1-Cer) SrSalmonella minneso 
ta R595tte{CK^$'^. BALB/c-^t>;^(OlKIErt*iffitCffl 
V>fc, O0g(5MgSM§®). 3 0i(lOMg). 

7 0g(15/zg). 120 i (20m g). 17 0@(25Mg)&Wl 

0@(35Mg)^. «fe!3 3guffofco m^^m^h^^ 

l»liaiWiaSr«®L. ^!>;^^3io— ^ P3A63-Ag8U 

Ito ELISAtt. 96!>aiyK7>«?i|7'U-h<^Ji£|j:@ffi{kL 
:/b^l^®StJ®«:ffl^/^. ^!?Wni:j^ffi(Hakomori,S.,and K 
annagi, R. (1986) in Handbook of Experimental Immuno 
logy, Vol. 1, Immunochemistry (We ir, D. M. , Herzenberg, 
L , Blackwell, C. , and Herzenberg, L. A. , eds)pp. 9. 1-9. 3 
9, Blackwell Scientific Pub. Inc., Boston) T?firo 

:<;^/W|t(Cappel Inc.)) Sr^jJc^flct L"Cffl^^> 

10 1 1 5j 6-mmiti^r])ji^-r±'t/uy^ hf-^v 

(NeuAco2-3Gal fi 1-4 (SO4-6) GlcNAc) WagjcS^S-T -5-? 
!^y^IgM^/^U'— ^;HK^(G72)Sr]g^-r5W:/y K 

— ^-fe/w^^^^ G72(i, e-mmit->r])/i-/i^4:^x±y 

[0 1161 6-fiSS!{bi^r y/wv^;^X"lr7^ KtcKl& 



i'^'dK 6'-siKK>fbe/ry/w/w;^x-fe7$ k. 6,6'-bi 
s-mmiti^r ]) ;WM 7.x±y^.h\ 6-i5g?{b/W ;^ x 

-^7^ K. /i^^^x-iry^ K^^cns;^:^L?iv^ (^^o 
6-«iiK<bvr!J/ww;^xin:JSSr®Stt-r5) -^i^^ 

IgM^/^^n— ^/l/0tflc(G152)H. &-fiS»{t:^>r U /WV 
-r:^Xir7^ K^ftStUr. J. Biol. Chem.. 273. 11225 
-11233(1998) iCE^tO^^jfe-ef^S Lfco 
[0 117] CSLEX-l^/^o— t'/Vgitf: (Cancer Re 
s. , 44, 5279-5285 (1984) ; V /WV^ XfeiillC^Jt;: 

i-s) ti. >>ry/ww;^x^«r«lfflt-5fc*:>^;:fflv^ 

gim3:t!'h-7'(^«fii|&^a±-CC038mtt. FACScan 
(y<^ h> S/:¥>'y>'(Becton Dickinson) ft) Srffl 
V^fcFACS (Biochem. Biophys. Res. Conmmn. , 230, 546-551 

(1997)) -cfmy^ito 

[0 1181 (1 0) /-ifv&t;y/i^f-ify:/ay 

(1 0-1) 

C57 Bl/6]-^i;y.(DmWi7^^b. Anal. Biochem. , 162, 156-1 
59(1987)JC|B«(Z>*«fe-e±RNA(20Mg)*IBSit;/to "^5^ 
y^DZm^^mm^hmmi'fcyy i^DNAdO^ g) a Embry 
ol. Exp. Morphol. , 87, 27-45 (1985) ) SrSS >SillSS^^-C 

4mmmitLt:o mt^y^n-^-fn. ^5^;^7 0Kcdna 

y^yy})—(Dy^^V—=^>'^\cm^^fch<otmCh(D 
^m\^^tio y^yhn. 55t:*#TT*2xSSPE(:e{b-^ h 

i>A/y ymi- h ]} ^M./mmmm>s o. i% sds^^ 

-C. SJ|*tt{C«:0. IxSSPE. 0. l%SDS4>'^55t:^T"Cft 

^Lfto :^'^^y>mP&-f?^-i^y^^u-h(Bf^'i 
maging plate) ^>':/y >±<omti&\ii:MS 

2000 ^ ^-i^n-y^H"- (g±¥K7 >f A) "C 

[0 119] (1 0-2) b h 

fc h(OM8^d^e>. ±12 (1 0-1) tmm<D:^mx^ 

ASrSSS!U;fco t hS*<O*«e^DNA(OBpull02 I-BanH I 

368bp7 yy^:yh (Sa^OS^ 3 JiiibNt 5i&S#-^910-l 
277)S:7^^->^i:L^:fflv^fco ^^D^^hti, ±|b (10 

-1) tmmi^n^ito 

(0 1 2 01 (11) In situ />>r>^y ^^-^—i^g 
V 

C57 YLm^^y^t^^^m.\.1tM:^^^ V^^y^)i^ 
insitu /^^ :/y ^W^-^-^/g VJc: 
f+UfCp *^?g3Ky-<7^^K(^7^D->^^ LT. cDNA<^ 
0.6kbp Pst I77i/;^>'h(ia3?0#-^lJc*5tt5J£S# 
•t962-1561)S: pBluescript II SK-JCf*::/^ n— riV^ 
\.1t. ±:yy^mrr^y'^^:y7. cRNA^n-z/ii, dig R 
my^^))y^^yV (^- y >':^f- • ^ Wn-T a (Boehri 
nger Mannheim)) in vitroC^iCj: O^SL 

[0 1 2 11 (1 2) in situ /N-fyy^-f-^- 

S3fe in situ y "^^-i^a > (fluorescence i 
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n situ hybridization (FISH) 5>*ftiv t h6*<^*3SW 
DNA(ia?IJS^3IC:}o(t^:^#-^l'-2 4 0 9)^^t2 
—-ft LTfflV^r. Genomics. 17, 514-515 (1993) ICieft 

[0 12 2] <2>fe« 
(1) *^0>^DNAOiJ^n— 

i^;^ y :sLy-ii(Dfmnm^nm^^^^^&\^^m\] (g 

enbank accessions-?^ : AA103962)i65^o;5^o^o ffiS 
i--5cDNA7 ^^^^^^hSrRT-PC R-C#fc (iB?iJS^ 
1 (C*>JtSlSS#-§-1139-1506)o r(DcDNA77^;' V h 
^T'P-l/ib LT. *58xl0^y7-:^^O-7!^7;^ 7 BIKcDN 

->t:^ito S:t>fiV^cDNA^ h (2. 2kb)(^i^@a 

?'JS:*^Ufc(Ba5iJ#^l)« »5£$*ifc2150bp(^cDNA 
ri. 483r5y»SS (5>^S: 52829^/Why(Da). N 
-fe^^^y 3 VU— £/3 >';&Sprt6*«fMfl: (potential N-1 
inked glycosylation sites) 4:4 0^1^^1/^^) 

(ia?njS#l)o aiOOATGa K^^i^J^iai^JiayiJttKozakO 
/I— (Cell, 44, 283-292 (1986)) ii::®^ LT$5 0 , ±JjS 
Af|t±=i K>' (in-frame stop codon) 

/^mm\C2 03^S(8#S<^Ala'-2 7#a(0Leu)d>?> 

S-efcs;ia:^5^i^^Sti:fc (0i)o *»W2KU-<r^ 

^--^XU^b hcD^7^>fi5K Gal-6-;^/^;^ hy:^;^ 
7—"^ (X Biol. Chem. , 272, 32321-32328(1997)) \CM 

h 7 31 7—^ a Biol. Chem. , 267, 15744-15 
750(1992). J. Biol. Chem., 272, 13980-13985(1997). J.B 
iol. Chem. , 272, 28008-28019(1997) . J. Biol. Chem. . 272. 
29942-29946 (1997) . J. Biol. Chem. . 272, 4864-4868(199 

[0123] ^ybK^lJ#-^l -C^^ttSDNA^ffiV^rt 

h^i^BcDj^Ai^n-r^xg 1 1 i^-ry^y-sr 



^^^^ 



484T^y»SSd^C>*6*-t^:t-:/>-y-r>f 

>'^7W-ASr'&^-C^/^fc (iE^iJ#-^3) o KnyN'i/ 

— /W(Cell, 44, 283-292(1986)) jCig-g-LTV^ySio 

V^6o ^<^ATG=i K>'0^3at)KozaktD/>— /Vjllg-g-LT 
^r>. wCOATG=» KVft-^rj^^^^^CO^^^DNAO^lSt* 

n±=^ K>'^i#^ELTV^/^V\ ^^oT*^^DNA^C^ol^ 

Tli±IB2®gfOATG3 K:^<^i^TtL^>d5|a*&3 K>^i: 
[0 12 5] gE?lJ#-^10DNAtCj:or=i— K^tt^JK 

y '<>^f - K(^T ^ / g^ga^ij$:SB^j#-^ 2 ga^ij#-g- 3 

(ODNAtc K*tiS3Ky-<7'^ Kor^/KK 

[0 12 6] (2) :^mmmMi>b(D:^^m^})^y^ 

5' -Rm' -<D$^=x- Kffl^^fi^* L/c*ISigDNA(@a5iJ# 
^ 1 {c::}ott 5iSS#-&467-1921) ^iiiaS%S-<i5^ i?- 
pcDNA3{w}fAL> C0S-7jaJia^-CiifiJ5IS^?-^:fco ^^S- 
^-</ULfcPAPSS:ffiiS£tft^«:. (OS'&IISSrSlEift 

•vij^vffi^, ^y^ymm. ummit^y^ymm. cd 

[0 12 7] GlcNAc/31-3Gali31-4GlcNAcSr«[»SS:at 
Wt LT^i^LfCo SJtSlli'g^^^^Superdex 30^ n-^^ h 
r/^P'^f-c^^*. iELV>;^fBj<OcDNA(-fe>';^cDNA);&SJf 
A * fllt^ ^ ^ — (pcDNA3-GlcNAc6ST) XVy^^yzr.^ 

(ig2A)o h7>';^:7x^^ bL^d^ofcjteJia^. 

OcDNA(T>'^-fe V>^cDNA)d5}f A^?tiyt-<i:' ^-(pcDNA 
3-GlcNAc6STA) XVyVy^yai^ V l.fzUf&X\ts WSt 

mw»fam^^m^m-^it{^ i )« 

[0 128] 



fl\^{Vyy7.y:x,i^ h-frT) 
•fe>';^cDNA 



1. 1±0. 7 
10. 6±2. 4 
1. 8±0. 9 



(Superdex ^0^ a-^ hi^yy -( — (m2A) (DWi^^^SS- 

[01291 :itl\^M Gal $ l-4GlcNAc & l-3Gal $ 1- 

V ^y^f - K«:. GlcNAc j3 l-3Gal J3 l-4GlcNAc 
(CllfiSKS^r^f ^ /^^ Gal 0 l-4GlcNAc l-3Gal i3 1- 

[0 13 01 ^fc. 5'-Rm'-<^)*3-K««S:885*L 
fc*:3SWDNA(ia^J#^3 {C*5»tSJ!gS#^387-1844) 



cNAc J8 l-3Gal /5 l-4GlcNAc /3 l-3Gal )3 l-4GlcNAc SrfflV^ 
NA("fe:/;^cim) d5#A^?ttfc-<^ (pcDNA3-hGlcNAc6 

jf A * ttfc^^ ^ - (pcI»JA3-hGlcNAc6STA) h 7 ^'^^ 7 

[0 13 1] 
[S21 



tj:L(hyy:^y:r. 

■feyj^cDNA 

T>'^-fey;^cDNA 



1. 33±0. 62 
6. 6 7±0. 5 1 
1. 29±0. 23 



(Superdex SOiJ^D-^h^y^^ -B5^0SJ[#tfiH4d> 

^^^Sr^U5lv^fc^^*^t•o 3Ie]*»UfcS.D.fcfiW:T 
[01321 (3) :*:5IM3i^y-<>^^K(^iJ:»)tt»S;55 

GlcNAc 0 l-3Gal 0 l-4GlcNAc{C|Kj|^$tl^^®S04(D&e4r 
^/^L^a^aBH^jiTCCOBgiC^aLX^W^LfCo ^ 

t^^m ^tiftmsh)o ^< ^m-t^ ^ \t (so^-e) 2, 

/l-^tlfcGlcNAc /3 l-3Gal ^ l-4GlcNAc^:g^F^ t 

H P L c t;^ <fc t) bfciS*. ^^s-jKcMffitttl (SO4-6) ^ 
H-2,5-rvt Kn-^>'rih-/Wi*li:»ffl$ttfc(ia3 

•^y::! h-;w^4-^^>(l::XI:i3-«K>fb 2,5-rvt Ka 
-^V::^ h-;V/;d^b5>ilt? t ^SSE^ (Biochem. J. , 319, 20 
9-216(1996)) SrfflV>fcT L C±-Ct>*lJ:^^!!l L:fco ^ tt 
^®S04tl. GlcNAc 13 l-3Gal 3 l-4GlcNAc(0 
l^}a7C*iffi(DGlcNAc(7) 6 ffiiCte^r S t t^^^tlfCo 

[0133] ( 4 ) ^B5BDNAO*Bliart'^<^»AlC J: 



2^t#*fflv^Tai^^bi^Ty/wN-T"fe^/^7^ M^^:^ 

/U-fP^X-fe^^ K>Rt;fSL2L4{cs/S-rsds. e'-figgfe^bi/ 

^^S:/J^Sjt365NeuAca2-3Gal p l-4(S04-6)GlcNAc-Cfc5 

r<J:4r^LXv^So ^^mmmhxhyyy^y^xL^ hLfzc 

OS-7»lfi;65G72SfiJlS&5im"f ^*5^$nfc(@5B)o 

>y^cimxhy>:^y:r^^ hLfzmS^{m5C)^:L(0^ 

KI^NeuAca2-3Gal ^ l-4(S04-6)GlcNAciFLlg<Z)-g' 
[01341 i) ^zf^ Kd56-fiiK»^kN-r-fe^/w 

C0S-7JMflaSr-7!>;:^S3K<^*ISWDNA&U^7 

3 i^/w h 7 v-:^ 7 a: 7 — ^iVt^cDNA-C-fife: Yy:y^y 

3L^hLtzc y^'^y/i^hyyy^yj^y—^mt^ 7=3— 
;^i^N-r-fe^/i-7i5^ h'^^>\zm^^^:it\c^oX/u 

>^ Xi^ig (Gal e 1-4 (Fuc a l-3)GlcNAc) ^M^X^ -5 r 
^ ;6Stoe>ttTV^5 (J. Biol. Chem. , 266. 17467-17477(199 

1) . Cell, 63, 1349-1356 (1990) )o V y ^'y^y =t:^ i/ b > 

/U^ y> X (Gal 3 1-4 (Fuc a 1-3) (SO4-6) GlcNAc) fltjglCil* 
^WiCSJS^ /W X (Gal 0 1-4 (Fuc a l-3)GlcNAc)J^ 
6* -it^fbyW y^ X ((S04-6)Gal ^ 1-4 (Fuc a l-3)GlcNAc) 
«}3g^C^^S;&t>iV^^/ ^ ci-:^/^Mt^ AG223SrfflV>fc 
(04)o 2|s:5S?^DNA2tU^7 i^/l' h 7 7 ai 7— ^<DcD 
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[0 13 5] t:v^^(o:^^mi>m'Chyy:^y 

CO^m^^^^feo CSLEX-lft{*: (Cancer Res. , 44. 5279-5 
285(1984) ; i^T y /WWy^XjiSiC^JS-f . G726t; 
flc. J:U5G152gi:^*: (6-«®g^bi^T y /WW ;^ X-fe: 7 ^ 

K. 6. 6' "bis-mmiti^r y /WW ysx±y^h\ e-m 

[0 1 3 6] ^(OJg*. h7>':^:7:ti5' hL/j:;6^oyS:aB 

y.y:Tiy—^<DcmA<D^'r^hy>'y^y:i^^ hl.ftmmt 

(O^V Vyvy.y:r.^y LfeaBJiai:iG72fit#:o;^{cSJES 

y :^y—t(r>(mK^yyyy^y h b^^ffliaricsLEX- 
mflc. G72J6l#:&Wl52t^;^^:<DV^Ti^^;l >baS Lfc, 
[0 13 7] ;::tte><^)Bm*^e>. *«WDNA*»il&(cig^ 
A-r ^ r t ^ o x^-wmLi/r y /wN-r-fe^/i-^ ^ 

irmzmmc^A-r^ztK^if)^ e-sttK^kv^ry/wi^ 

[0 138] (5) !fi^:/ay bSt;iMf>':/n-; 

^flcvr^;;^60jjta«i (/hjis. mm. *bm. m 
mm. mm. ^m. mm. ^m. n. "f-s. 

(i38A)o m. 9m. mrmv>ym:^xxf^o 

*5V^r. Eco KJ. Rco RVXf^iSac lKXi>mi\:mW^. 

W:*|gWJK y -^T^f^ K<oaie^«:^-3 tr-ae^ (sin 
gle copygene)t?*)^r. <^S^^LTV^5(Igj8B)o 
[0 13 9] *fcb (iM. jig. mi. ^. fF 

>». # «^Ea. ifiiss. Mii. m^Lm. «im. 
5Pm. /hji. si^. Mmikvy^<m. w. ^i^m. 
ffi, 'jy^m. ^w. sm. tifi) ^fflv^Tii-<^t^ 

*^5^xKy-<r?^^m#K. ^myw^^. 
la. m. ^m. #PMxu^i&«'css<«^LTv^fco y^^ 



mm. m. ^w. ^m. mm. 

[0 14 0] (6) In situ^>-f :/y ^^"^">3^5> 

;*:«^^y-<:/^K(7)^Sg|5fi:§:ft5£-r5fcd?>(cin sit 
u/N^yyy^-^">3>'^tTo:/bo ^t^-^i^^^oym^c 

m^Xlt. }S«<^CA3»(Z>««*Jc»J®. /hJ3g;RXt;^/V 

mm<om(ou^. wm. mm. m^^w. m^x^9&<o 
[0 1 4 1 1 y yy<^fm\^x<D:*:^mdMom^m^ 

jMUBS ; high endothelial venules ; l-'tU^'^yO}) 
^y K^5^^eELrv^S (J. Cell Biol. , 113, 1213-1221(19 

9l)))^5^SM«^lc#ftLrv^yb, my\t. ^nmo^^ 
2Ky-<rf-Koix^"^yi.ri, zfiibp^mmm\^^m 

[0 14 2] (7) in situ W:/yy^-^— > 

fc h6*0*»WDNA(DSfefefr±T<©lt|i«r*3ti-Sfc 

ib. m^fe in situ /W >^y ^^-^^ >3 :/5>*f^tTo 
ito ^O^*. h^*<^*^^DNAttS^^ft:7 q 3 1 

[0 14 3] (8) mm(Dm.m 

—y^^ y ho t Kn>^'ti^— y hJl, Kyte Dool 
ittleQ.Mol.BioL, 157. 105-132 (1982) )<D*ife-e, IIT 

[0 14 4] 13 2 '^i/y^^^<D:$i^m^D-<^^h^(D 
SS«rStt« A : GlcNAc P l-3Gal P l-4GlcNAcSrfiSStSS 
^ft:^ bTfflV^yS:S^o B : Gal i5 l-4GlcNAc /3 l-3Gal P 1 
-4GlcNAc(LlLl)$:e^tS?SS^#:^Lr^l^;^»^o 
asm. ^^m^Superdex ^O^/U^u-^h^yy^- 

[ 0 1 4 5 ] @ 3 A : ^^S7^/V$ixytGlcNAc ^ l-3Gal 

p i-4GicNAc5:N -aftr -fer^/Wk. ittr ^ / itimRxf 

MytL. m»i^^^h^yy>(-X^m\^ito ^^1. 
2RXJ^3\tmm^^(D^m&S^7j<^o 1 f^(S04-6)Gal 
P 1-4 (SO4-6) 2, 5-r V t: K o Vzi h -/l^^r , 2 JlGal 
P 1-4 (SO4-6) 2, 5'T>\i}fr2^y=^h -/l^i. 3 (SO4 
-6) 2, S-r y t K D T v;:: h — /i^Sr^-f-o 
B : k^>(O^»Xyr^Litm^e^Sy-</i^:^tl'^(S0^-e)2, 
5-rvt Kn-rv'rr h-/Hi5^)S:3H-7^/P*nfc(S04 
-6)2.5-ryt Kn-7>':=.h-/U(;^fpp^p)^ii'g^L. SAX 
-lO:byM.^^\^^ftHPLCX^mLito ^il'^fKOM 

^^(D^Hmm^ (O) Rx^^'^sMcMmi^ (o) ^ag^ u feo 

(01461 H 4 ELISAJC J; -5 AC223XtfG72^ / ^ n 
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i^-h&micm^itV. ELISA^$rtTo;/ho SftNeuAc 

Sr. SL2L4{lNeuAc a2-3Gal l-4(S04-6)GlcNAc 1-3(S0 
4-6)Gal l-4(S04-6)GlcNAc-3 U /^r=^ ]) ^ (cho 
lesteryl aniline) ^^'^"o 

[0 14 7] 05 ^i7:^^^(D:;^Bmim<DVyy:^ 
3>'tacOC0S-7^J9a(A^Uq». •fey;^(JELV^:J^rR]<^)cDN 

Sr. G72^/iJ^n— :^/ugi:flcirKlS$'^. FACS-e«|«fL 

JSttrcO/N-iJ^-VSr^-ro -NANasett/-Y7^=^^— 
ftSUs 4NANase«0.023.;:iy h/inLPBS(pH7. 4)<^ Arthrob 
acter ureafaciens*3l5/>r 7 ^ ^•e37t:T. 30 

10 14 81 me ^i7y.A^<D:^mmdmty^i^/i^ 

i^BlylzX 5 AG223fetK (6-WK>ft:vW X) (D^^ 7 

=iv;^h7i^;^:7 3i7^-^ cDNA(o;^-ch7:^-^73i^' 
h Lfccos-7JBBia (ARt/D) . *5IMDNA(0;«^T? h 7 v;^ :7 

h Ufccos-7*iBia (B^t/E) , f^^-cDDNAT Vyy:^y 

h Lyi:C0S-7*BI!a(C&W)S:. AG223^y i7 n-^f/u 
fit#:i:SlS:*-fr(A-C). XrtLeuMl(gL/^>r;^XSifl:) 

[0 1 4 9j 07 b h^^<D:^^mJ>M(OVy>7.y 
a: i/ 3 >'(C J; 5G72trLlS (6-«JK<t^^r y /U-ii-T±'^ 

m^m^- : 1 

eajRlOg^? : 2150 
IB^JOS^ : cDNA to mRNA 

mm 
mm<omm : 

^m^m^t^^- : CDS 
#^Ett:S : 470. . 1921 

GGCTAGGGCA GCGGAGTCTC GCGGCTCCCT CGAAGGCTTG GGGACCCCTA GCAGAAGAGA 60 

• ACCGGAGAGA AACCGAGGAG AGTGaAGCC GGACAGTCCG CCGGTCGGGG ATCTGGGGAC 120 

GCTCCGAGGC GCACCCTCCG CTCXIAGGTCC TTCTCGGAGC CGCTGCCATG GGAGAGCCAG 180 

CCCTGGGCGC CXKKKIACCAG CAGCCTCTGC CGCCGCGCCC GCCTCGCATC GCCGGCCCCA 240 

GTCCCGGCGC CCGCAGCCGG CaCCAGCGT CCCCCTCCTG GGCTGCAGGG CCGCCTCCGC 300 

CGCGCCGCCG GCCCCGGCTG TGCCTGTGAT GAGCCGCAGC TCGCCGCGAG CTCTGCCCCC 360 

CGGTGCGCTT CCCCGGCm TGCCCGCCGC GCaCCCGCC GTGCAGCGGG CCaCCTCCC 420 



Whty^i^/i^hy:yysy:r.y'-'^iw cdmt(Dy'f/vh 
yy:Ky:i^i^->B^^\cX 5Gi52gLiS (6-«Effi{fc: v'T ]) )V 

[0 15 0] 08 ^'^:^^%<Dim'^if-')^'f'^-y<0 

hMVfo 5cPPW:. 13.5. 9,8Xm.9kb(DS*5iaRNA4r^ 
"to y ARNAcDttStteiUlC^Lyho i/y-fenr 

ito B : Af-ifV'y^n >y h*PWo EcoRI. EcoRVXtt 
[0 15 1] 

^;d5"C^§o 2tc^^;^&l*5J:t/2fi. GlyCAM-l^(^« 
[0 15 2] 
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GCCGTGGCCC CGGCXKXKJAG GACGCCGCTG GCCTGCGTCC CCGCTCGGG ATG AAG 475 

Met Lys 
1 

GTA TTT OiC AGG AAG GCG aG GTG CTG TGC GCG GGC TAT GCA CTG CTA 523 
Val Phe Arg Arg Lys Ala Leu Val Leu Cys Ala Gly Tyr Ala Leu Leu 

5 10 15 

aG GTG CTC ACG ATG CTC AAC aC TTG GAC TAC AAG TGG CAT AAA GAG 571 
Leu Val Leu Thr Met Leu Asn Leu Leu Asp Tyr Lys Trp His Lys Glu 

20 25 30 

CCG aG CAG CAG TGC AAC CCC GAC GCG Ca aC GGT GCC GCG GTA GGG 619 
Pro Leu Gin Gin Cys Asn Pro Asp Gly Pro Leu Gly Ala Ala Val Gly 
35 40 45 50 

GCG GCC GGG GCC GGC TGG GGA CGG CCG GGG TCG Ca Ca GCA GCG CCA 667 
Ala Ala Gly Ala Gly Trp Gly Arg Pro Gly Ser Pro Pro Ala Ala Pro 

55 60 65 

CCC CGC Ga CAC Ta CGC ATG GAC CCC CGC ACC CCG TAC CGC Ca Ca 715 
Pro Arg Ala His Ser Arg Met Asp Pro Arg Thr Pro Tyr Arg Pro Pro 

70 75 80 

GCC GGG GGC GTG GGG GCA GTT CCC GCA GCC GCG Ga GGG AGT GCA GGA 763 
Ala Ala Gly Val Gly Ala Val Pro Ala Ala Ala Ala Gly Ser Ala Gly 

85 90 95 

Ga GCG GCC Ta CTG GGC AAT Ga ACT CGA GGC ACC AGG GGT GGA GGG 811 
Ala Ala Ala Ser Leu Gly Asn Ala Thr Arg Gly Thr Arg Gly Gly Gly 

100 105 110 

GAC AAG CGG CAG TTG GTG TAT GTG TTC ACC ACG TGG CGC TCG GGC TCG 859 
Asp Lys Arg Gin Leu Val Tyr Val Phe Thr Thr Trp Arg Ser Gly Ser 
115 120 125 130 

TCC nC TTC GGT GAG aC TTC AAC CAG AAC CCT GAG GTG TTC TTC aC 907 
Ser Phe Phe Gly Glu Leu Phe Asn Gin Asn Pro Glu Val Phe Phe Leu 

135 140 145 

TAT GAG ca GTG TGG CAC GTG TGG CAA AAA aG TAC CCC GGG GAC Ga 955 
Tyr Glu Pro Val Trp His Val Trp Gin Lys Leu Tyr Pro Gly Asp Ala 

150 155 160 

GH TCC aG CAG GGG GCA GCG CGG GAC ATG CTG AGC Ga aC TAC CGC 1003 
Val Ser Leu Gin Gly Ala Ala Arg Asp Met Leu Ser Ala Leu Tyr Arg 

165 170 175 

TGC GAT or TCG GTT TTC CAG aC TAT AGC CCC GCA GGC AGT GGG GGG 1051 
Cys Asp Leu Ser Val Phe Gin Leu Tyr Ser Pro Ala Gly Ser Gly Gly 
180 185 190 

CGC AAC ac ACC Aa ac ggc atc ttt ggg gca ca Aa aac aag gtg 1099 

Arg Asn Leu Thr Thr Leu Gly He Phe Gly Ala Ala Thr Asn Lys Val 

195 200 205 210 

GTA TGC TCC TCG CCA CTC TGT Ca GCC TAC CGC AAG GAG GTC GTC GGA 1147 

Val Cys Ser Ser Pro Leu Cys Pro Ala Tyr Arg Lys Glu Val Val Gly 

215 220 225 

ac GTG GAC GAC CGC GTG TGC AAA AAG TGC CCA Ca CAA CGC CTG GCA 1195 
Leu Val Asp Asp Arg Val Cys Lys Lys Cys Pro Pro Gin Arg Leu Ala 

230 235 240 

CGC TTC GAG GAG GAG TGT CGC AAG TAC CGC ACG GTG GTT ATC AAG GGC 1243 
Arg Phe Glu Glu Glu Cys Arg Lys Tyr Arg Thr Val Val He Lys Gly 
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245 250 255 

GTG CGG GTC TTC GAT GTG GCT GTG TTG GCG CCG CTG CTT AAA GAT CCA 1291 
Val Arg Val Phe Asp Val Ala Val Leu Ala Pro Leu Leu Lys Asp Pro 

260 265 270 

GCG TTG GAG CIC AAG GTC ATC CAC CTA GTA CGT GAT CCT CGT GCT GTT 1339 
Ala Leu Asp Leu Lys Val He His Leu Val Arg Asp Pro Arg Ala Val 
275 280 285 290 

GCC AGC TCC CGC ATC CGC TCG CGT CAC GGC CTC ATC CGG GAA AGC CTA 1387 
Ala Ser Ser Arg lie Arg Ser Arg His Gly Leu lie Arg Glu Ser Leu 

295 300 305 

CAG GTG GTG CGA AGC CGG GAT CCA AGA QCC CAC CGC ATG CCC TTC CTG 1435 
Gin Val Val Arg Ser Arg Asp Pro Arg Ala His Arg Met Pro Phe Leu 

310 315 320 

GAG GCT GCT GGC CAC AAG CTT GGT GCC AAG AAG GAG GGT ATG GGT GGC 1483 
Glu Ala Ala Gly His Lys Leu Gly Ala Lys Lys Glu Gly Met Gly Gly 

325 330 335 

CCA GCA GAC TAC CAC GCT CTG GGT GCA ATG GAG GTC ATC TGC AAC AGT 1531 
Pro Ala Asp Tyr His Ala Leu Gly Ala Met Glu Val He Cys Asn Ser 

340 345 350 

ATG GCC AAG ACG CTG CAA ACA GCC CTG CAG CCT CCT GAC TGG CTG CAG 1579 
Met Ala Lys Thr Leu Gin Thr Ala Leu Gin Pro Pro Asp Trp Leu Gin 
355 360 365 370 

GGA CAC TAC TTG GTG GTG AGG TAC GAG GAT CTG GTG GGA GAC CCC GTT 1627 
Gly His Tyr Leu Val Val Arg Tyr Glu Asp Leu Val Gly Asp Pro Val 

375 380 385 

AAG ACC CTA CGG AGG GTA TAT GAC TTT GTC GGG CTG CTG GTG AGT CCC 1675 
Lys Thr Leu Arg Arg Val Tyr Asp Phe Val Gly Leu Leu Val Ser Pro 

390 395 400 

GAA ATG GAG CAG TTT GCC CTG AAC ATC ACC AGT GGT TCG GGC TCC TCC 1723 
Glu Met Glu Gin Phe Ala Leu Asn Met Thr Ser Gly Ser Gly Ser Ser 

405 410 415 

TCC AAG CCT TTC GTC GTG TCA GCT CGC AAT GCC ACT CAG GCC GCC AAT 1771 
Ser Lys Pro Phe Val Val Ser Ala Arg Asn Ala Thr Gin Ala Ala Asn 

420 425 430 

GCC TGG CGG ACC GCG CTC ACC TTC CAG CAG ATC AAA CAG GTG GAG GAG 1819 
Ala Trp Arg Thr Ala Leu Thr Phe Gin Gin He Lys Gin Val Glu Glu 
435 440 445 450 

TTT TGC TAC CAG CCC ATG Ga GTG CTG GGC TAT GAG CGG GTT AAC AGT 1867 
Phe Cys Tyr Gin Pro Met Ala Val Leu Gly Tyr Glu Arg Val Asn Ser 

455 460 465 

CCT GAG GAG GTC AAA GAC CTC AGC AAG ACC HG CTC AGG AAG CCC CGG 1915 
Pro Glu Glu Val Lys Asp Leu Ser Lys Thr Leu Leu Arg Lys Pro Arg 

470 475 480 

Cn TGAGAAGGGT TCCCAAGAGA TCTGACACTC TCCGGAGACA CCCACAAAAA 1968 
Leu 

GGATGGTGH CTGTTTAAAC AAACACAGCC CAGACCCAAG CTGAGGAAGC CCACATAHC 2028 
TATTATAGAT ATATAATATA AATAACCACA CAGGCACTTG CTGTCAACGT TTTGAGTCAG 2088 
TGCATTTCAA GGAACAGCCC TCAACTCACA CGACAAACTT CTGGCCCTCC AACAAGACAC 2148 
AC 2150 



[0 15 3] 
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ga^lj#-^ : 2 

Met Lys Val Phe Arg Arg Lys Ala Leu Val Leu Cys Ala Gly Tyr Ala 

15 10 15 

Leu Leu Leu Val Leu Thr Met Leu Asn Leu Leu Asp Tyr Lys Trp His 

20 25 30 

Lys Glu Pro Leu Gin Gin Cys Asn Pro Asp Gly Pro Leu Gly Ala Ala 

35 40 45 

Val Gly Ala Ala Gly Ala Gly Trp Gly Arg Pro Gly Ser Pro Pro Ala 

50 55 60 

Ala Pro Pro Arg Ala His Ser Arg Met Asp Pro Arg Thr Pro Tyr Arg 
65 70 75 80 

Pro Pro Ala Ala Gly Val Gly Ala Val Pro Ala Ala Ala Ala Gly Ser 

85 90 95 

Ala Gly Ala Ala Ala Ser Leu Gly Asn Ala Thr Arg Gly Thr Arg Gly 

100 105 110 

Gly Gly Asp Lys Arg Gin Leu Val Tyr Val Phe Thr Thr Trp Arg Ser 

115 120 125 

Gly Ser Ser Phe Phe Gly Glu Leu Phe Asn Gin Asn Pro Glu Val Phe 

130 135 140 

Phe Leu Tyr Glu Pro Val Trp His Val Trp Gin Lys Leu Tyr Pro Gly 
145 150 155 160 

Asp Ala Val Ser Leu Gin Gly Ala Ala Arg Asp Met Leu Ser Ala Leu 

165 170 175 

Tyr Arg Cys Asp Leu Ser Val Phe Gin Leu Tyr Ser Pro Ala Gly Ser 

180 185 190 

Gly Gly Arg Asn Leu Thr Thr Leu Gly lie Phe Gly Ala Ala Thr Asn 

195 200 205 

Lys Val Val Cys Ser Ser Pro Leu Cys Pro Ala Tyr Arg Lys Glu Val 

210 215 220 

Val Gly Leu Val Asp Asp Arg Val Cys Lys Lys Cys Pro Pro Gin Arg 
225 230 235 240 

Leu Ala Arg Phe Glu Glu Glu Cys Arg Lys Tyr Arg Thr Val Val He 

245 250 255 

Lys Gly Val Arg Val Phe Asp Val Ala Val Leu Ala Pro Leu Leu Lys 

260 265 270 

Asp Pro Ala Leu Asp Leu Lys Val lie His Leu Val Arg Asp Pro Arg 

275 280 285 

Ala Val Ala Ser Ser Arg He Arg Ser Arg His Gly Leu He Arg Glu 

290 295 300 

Ser Leu Gin Val Val Arg Ser Arg Asp Pro Arg Ala His Arg Met Pro 
305 310 315 320 

Phe Leu Glu Ala Ala Gly His Lys Leu Gly Ala Lys Lys Glu Gly Met 

325 330 335 

Gly Gly Pro Ala Asp Tyr His Ala Leu Gly Ala Met Glu Val He Cys 
340 345 350 
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Asn Ser Met Ala 
355 

Leu Gin Gly His 
370 

Pro Val Lys Thr 

385 

Ser Pro Glu Met 

Ser Ser Ser Lys 
420 

Ala Asn Ala Trp 
435 

Glu Glu Phe Cys 
450 

Asn Ser Pro Glu 

465 

Pro Arg Leu 

[0 154] 

E^JS-^ : 3 
mW-M:^ : 2409 

mM(Dm : mm 

&^(DmM : cDNA to mRNA 

1*«S:3l-flB^ : CDS 
#^E^5:e : 390. . 1844 

mm 

CGAGGAACGA GTGACAGCCG GACAGTCCGC CGGGCGGTGA TCCGGGGCCG CTCCCGGGCG 60 
CGCCCTCGGC TCCAGGTCCT ACCCGGAGCC GCTGaATGG GAGAGCCAGC CTTGGGCGCT 120 
GGGGACCAGC CGCCGCGCCC GCCTCGGAGT CGCGGCCCGA GTCCCGGCGC CAGCAGCCAG 180 
CCCGCTGCGT CCCCTTCCCG GGaCCAGGG CTGCCTCCGC CGCGCCGCCG GCCCGGAnG 240 
TGCCTGTGAT GAGCCGCAGC CCGCAGCGAG CTCTGCCCCC GGGCGCGCTC (XTCGGCTGC 300 
TCCAGCaGC GCaGCAGCG CAGCCGCGTG CCCTGCTCXX: GCAGTGGCCC CGGCGOTAG 360 
GACGCCGCTG GCCCGCGTCC CCTCTCGGA ATG AAG GTG TO CXJT AGG AAG GCG 413 

Met Lys Val Phe Arg Arg Lys Ala 
1 5 

CTG GTG TO TGC GCG GGC TAT GCA CTG CTG CTG GTG CTC ACT ATG CTC 461 
Leu Val Leu Cys Ala Gly Tyr Ala Leu Leu Leu Val Leu Thr Met Leu 

10 15 20 

AAC CTC CTG GAC TAC AAG TGG CAC AAG GAG CCG CTG CAG CAG TGC AAC 509 
Asn Leu Leu Asp Tyr Lys Trp His Lys Glu Pro Leu Gin Gin Cys Asn 
25 30 35 40 

CCG GAT GGG CCG CTG GGT GCC GCA GCG GGG GCA GCC GGA GGC AAG CTG 557 
Pro Asp Gly Pro Leu Gly Ala Ala Ala Gly Ala Ala Gly Gly Lys Leu 
45 50 55 



Lys Thr Leu Gin Thr Ala Leu Gin Pro Pro Asp Trp 

360 365 
Tyr Leu Val Val Arg Tyr Glu Asp Leu Val Gly Asp 

375 380 
Leu Arg Arg Val Tyr Asp Phe Val Gly Leu Leu Val 
390 395 400 

Glu Gin Phe Ala Leu Asn Met Thr Ser Gly Ser Gly 
405 410 415 

Pro Phe Val Val Ser Ala Arg Asn Ala Thr Gin Ala 

425 430 
Arg Thr Ala Leu Thr Phe Gin Gin lie Lys Gin Val 

440 445 
Tyr Gin Pro Met Ala Val Leu Gly Tyr Glu Arg Val 

455 460 
Glu Val Lys Asp Leu Ser Lys Thr Leu Leu Arg Lys 
470 475 480 
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«x; axj or Ao; Gcc (xx; Ta GGC CGG ca ca ccG Tw: TCA to: eos 

Gly Ala Pro Arg Ala Ala Ser Gly Arg Ala Ala Pro Cys Ser Cys Pro 

60 65 70 

m GGA (XT COJ CAC to: HA CO; ox; TCC ox: TGC CGC 653 
Phe Gly Pro Pro His Ser Leu Pro Pro Ser Arg Cys Arg Arg Arg Gly 

75 . 80 85 

GAT ACT CTG CAG CCG CGG CAG GGA TGG CGG GGG TTG CGG CCC CTC CAG 701 
Asp Thr Leu Gin Pro Arg Gin Gly Trp Arg Gly Leu Arg Pro Leu Gin 

90 95 100 

GCA ATG GCA CTC GGG GCA CCG GAG GGC GTC GGG GAC AAG CGG CAC TGG 749 
Ala Met Ala Leu Gly Ala Pro Glu Gly Val Gly Asp Lys Arg His Trp 
105 110 115 120 

ATG TAC GTG TTC ACC ACG TGG CGC TCT GGC TCG TCG TTC TTC GGC GAG 797 
Met Tyr Val Phe Thr Thr Trp Arg Ser Gly Ser Ser Phe Phe Gly Glu 

125 • 130 135 

CTA TTC AAC CAG AAT CCC GAG GTG TTC TTT CTC TAC GAG CCA GTG TGG 845 
Leu Phe Asn Gin Asn Pro Glu Val Phe Phe Leu Tyr Glu Pro Val Trp 

140 145 150 

CAT GTA TGG CAA AAA CTG TAT CCG GGG GAC GCC GTT TCC CTG CAG GGG 893 
His Val Trp Gin Lys Leu Tyr Pro Gly Asp Ala Val Ser Leu Gin Gly 

155 160 165 

GCA GCG CGG GAC ATG CTG AGO GCT CTT TAC CGC TGC GAC CTC TCT GTC 941 
Ala Ala Arg Asp Met Leu Ser Ala Leu Tyr Arg Cys Asp Leu Ser Val 

170 175 180 

nC CAG TTG TAT AGC Ca GCG GGC AGC GGG GGG CGC AAC CTC ACC ACG 989 
Phe Gin Leu Tyr Ser Pro Ala Gly Ser Gly Gly Arg Asn Leu Thr Thr 
185 190 195 200 

CTG GGC ATC TTC GGC GCA Ga ACC AAC AAG GTG GTG TGC TCG TCA CCA 1037 
Leu Gly He Phe Gly Ala Ala Thr Asn Lys Val Val Cys Ser Ser Pro 

205 210 215 

CTC TGC CCC GCC TAC CGC AAG GAG GTC GTG GGG TTG GTG GAC GAC CGC 1085 
Leu Cys Pro Ala Tyr Arg Lys Glu Val Val Gly Leu Val Asp Asp Arg 

220 225 230 

GTG TGC AAG AAG TGC CCG CCA CAG CGC CTG GCG CGT TO GAG GAG GAG 1133 
Val Cys Lys Lys Cys Pro Pro Gin Arg Leu Ala Arg Phe Glu Glu Glu 

235 240 245 

TGC CGC AAG TAC CGC ACA CTA GTC ATA AAG GGT GTG CGC GTC TO GAC 1181 
Cys Arg Lys Tyr Arg Thr Leu Val lie Lys Gly Val Arg Val Phe Asp 

250 255 260 

GTG GCG GTC TTG GCG CCA CTG CTG CGA GAC CCG GCC CTG GAC CTC AAG 1229 
Val Ala Val Leu Ala Pro Leu Leu Arg Asp Pro Ala Leu Asp Leu Lys 
265 270 275 280 

GTC ATC CAC TTG GTG CGT GAT CCC CGC GCG GTG GCG AGT TCA CGG ATC 1277 
Val He His Leu Val Arg Asp Pro Arg Ala Val Ala Ser Ser Arg He 

285 290 295 

CGC TCG CGC CAC GGC CTC ATC CCT GAG AGC CTA CAG GTG GTG CGC AGC 1325 
Arg Ser Arg His Gly Leu He Arg Glu Ser Leu Gin Val Val Arg Ser 

300 305 310 

CGA GAC CCG CGA GCT CAC CGC ATG CCC TO TO GAG GCC GCG GGC CAC 1373 
Arg Asp Pro Arg Ala His Arg Met Pro Phe Leu Glu Ala Ala Gly His 
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315 320 325 

AAG CTT GGC GCC AAG AAG GAG GGC GTG GGC GGC CCC GCA GAC TAC CAC 1421 
Lys Leu Gly Ala Lys Lys Glu Gly Val Gly Gly Pro Ala Asp Tyr His 

330 335 340 

GCT CTG GGC GCT ATG GAG GTC ATC TGC AAT ACT ATG GCT AAG ACG CTG 1469 
Ala Leu Gly Ala Met Glu Val lie Cys Asn Ser Met Ala Lys Thr Leu 
345 350 355 360 

CAG ACA GCC aG CAG CCC CCT GAC TGG CTG CAG GGC CAC TAC CTG GTG 1517 
Gin Thr Ala Leu Gin Pro Pro Asp Trp Leu Gin Gly His Tyr Leu Val 

365 370 375 

GTG CGG TAC GAG GAC CTG GTG GGA GAC CCC GTC AAG ACA CTA CGG AGA 1565 
Val Arg Tyr Glu Asp Leu Val Gly Asp Pro Val Lys Thr Leu Arg Arg 

380 385 390 

GTG TAC GAT TTT GTG GGA CTG TIG GTG AGC CCC GAA ATG GAG CAG TTT 1613 
Val Tyr Asp Phe Val Gly Leu Leu Val Ser Pro Glu Met Glu Gin Phe 

395 400 405 

GCC CTG AAC ATG ACC AGT GGC TCG GGC TCC TCC TCC AAG CCT TTC GTG 1661 
Ala Leu Asn Met Thr Ser Gly Ser Gly Ser Ser Ser Lys Pro Phe Val 

410 415 420 

GTA TCT GCA CGC AAT GCC ACG CAG GCC GCC AAT GCC TGG CGG ACC GCC 1709 
Val Ser Ala Arg Asn Ala Thr Gin Ala Ala Asn Ala Trp Arg Thr Ala 
425 430 435 440 

CTC ACC nC CAG CAG ATC AAA CAG GTG GAG GAG TTT TGC TAC CAG CCC 1757 
Leu Thr Phe Gin Gin lie Lys Gin Val Glu Glu Phe Cys Tyr Gin Pro 

445 450 455 

ATG GCC GTC CTG GGC TAT GAG CGG GTC AAC AGC CCT GAG GAG GTC AAA 1805 
Met Ala Val Leu Gly Tyr Glu Arg Val Asn Ser Pro Glu Glu Val Lys 

460 465 470 

GAC CTC AGC AAG ACC CTG CTT CGG AAG CCg CGT CTC TAAAAGGGGT 1851 
Asp Leu Ser Lys Thr Leu Leu Arg Lys Pro Arg Leu 

475 480 
TCCCAGGAGA CCTGATTCCC TGTGGTGATA CCTATAAAGA GGATCGTAGT GTGTTTAAAT 1911 
AAACACAGTC CAGACTCAAA CGGAGGAAGC CCACATATTC TAHATAGAT ATATAAATAA 1971 
TCACACACAC ACTTGCTGTC AATGTTTTGA GTCAGTGCAT TTCAAGGAAC AGCCACAAAA 2031 
TACACACCCC TAAGAAAAGG CAAGACTTGA ACGTTCTGAC CAGGTGCCCC TCnCTTCTT 2091 
TGCCTTCTCT TGTCCTCTTT CTCCTATTTC TTACCCTGTC CTCCACCTGC CTTCCATTTT 2151 
GAAGTGGGAT GTTAATGAAA TCAAGTTCCA GTAACCCAAA TCTTGTTTAC AAAATATTCG 2211 
TGGTATCTGT GAACATGTTA AGAGTAATTT GGATGTGGGG GTGGGGGTGG AGAAAGGGGA 2271 
AGTGGTCCAG AAACAAAAAG CCCCATTGGG CATGATAAGC CGAGGAGGCA TTCTTCCTAA 2331 
AAGTAGACTT TTGTGTAAAA AGCAAAGGH ACATGTGAGT AHAATAAAG AAGATAATAA 2391 
ATAAAAAAAA AAAAAAAA 2409 

[0 15 5] 

mm^ : 4 

^^\<0^^ : 484 

Met Lys Val Phe Arg Arg Lys Ala Leu Val Leu Cys Ala Gly Tyr Ala 
15 10 15 
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Leu Leu Leu Val Leu Thr Met Leu Asn Leu Leu Asp Tyr Lys Trp His 

20 25 30 

Lys Glu Pro Leu Gin Gin Cys Asn Pro Asp Gly Pro Leu Gly Ala Ala 

35 40 45 

Ala Gly Ala Ala Gly Gly Lys Leu Gly Ala Pro Arg Ala Ala Ser Gly 

50 55 60 

Arg Ala Ala Pro Cys Ser Cys Pro Phe Gly Pro Pro His Ser Leu Pro 
65 70 75 80 

Pro Ser Arg Cys Arg Arg Arg Gly Asp Thr Leu Gin Pro Arg Gin Gly 

85 90 95 

Trp Arg Gly Leu Arg Pro Leu Gin Ala Met Ala Leu Gly Ala Pro Glu 

100 105 110 

Gly Val Gly Asp Lys Arg His Trp Met Tyr Val Phe Thr Thr Trp Arg 

115 120 125 

Ser Gly Ser Ser Phe Phe Gly Glu Leu Phe Asn Gin Asn Pro Glu Val 

130 135 140 

Phe Phe Leu Tyr Glu Pro Val Trp His Val Trp Gin Lys Leu Tyr Pro 
145 150 155 160 

Gly Asp Ala Val Ser Leu Gin Gly Ala Ala Arg Asp Met Leu Ser Ala 

165 170 175 

Leu Tyr Arg Cys Asp Leu Ser Val Phe Gin Leu Tyr Ser Pro Ala Gly 

180 185 190 

Ser Gly Gly Arg Asn Leu Thr Thr Leu Gly He Phe Gly Ala Ala Thr 

195 200 205 

Asn Lys Val Val Cys Ser Ser Pro Leu Cys Pro Ala Tyr Arg Lys Glu 

210 215 220 

Val Val Gly Leu Val Asp Asp Arg Val Cys Lys Lys Cys Pro Pro Gin 
225 230 235 240 

Arg Leu Ala Arg Phe Glu Glu Glu Cys Arg Lys Tyr Arg Thr Leu Val 

245 250 255 

He Lys Gly Val Arg Val Phe Asp Val Ala Val Leu Ala Pro Leu Leu 

260 265 270 

Arg Asp Pro Ala Leu Asp Leu Lys Val He His Leu Val Arg Asp Pro 

275 280 285 

Arg Ala Val Ala Ser Ser Arg lie Arg Ser Arg His Gly Leu He Arg 

290 295 300 

Glu Ser Leu Gin Val Val Arg Ser Arg Asp Pro Arg Ala His Arg Met 
305 310 315 320 

Pro Phe Leu Glu Ala Ala Gly His Lys Leu Gly Ala Lys Lys Glu Gly 

325 330 335 

Val Gly Gly Pro Ala Asp Tyr His Ala Leu Gly Ala Met Glu Val He 

340 345 350 

Cys Asn Ser Met Ala Lys Thr Leu Gin Thr Ala Leu Gin Pro Pro Asp 

355 360 365 

Trp Leu Gin Gly His Tyr Leu Val Val Arg Tyr Glu Asp Leu Val Gly 

370 375 380 

Asp Pro Val Lys Thr Leu Arg Arg Val Tyr Asp Phe Val Gly Leu Leu 
385 390 395 400 

Val Ser Pro Glu Met Glu Gin Phe Ala Leu Asn Met Thr Ser Gly Ser 
405 410 415 
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[0 15 6] 



[0 15 7] 



[0 15 8] 



[0 15 9] 



Gly Ser Ser Ser Lys Pro Phe Val Val Ser Ala Arg Asn Ala Thr Gin 

420 425 430 

Ala Ala Asn Ala Trp Arg Thr Ala Leu Thr Phe Gin Gin lie Lys Gin 

435 440 445 

Val Glu Glu Phe Cys Tyr Gin Pro Met Ala Val Leu Gly Tyr Glu Arg 

450 455 460 

Val Asn Ser Pro Glu Glu Val Lys Asp Leu Ser Lys Thr Leu Leu Arg 
465 470 475 480 

Lys Pro Arg Leu 

ia?IJS# : 5 

m^\(DM^ : 20 

mwm : mm 

ry^^l^T. : NO 

mm 

GTCGTCGGAC TGGTGGACGA 20 

mmm^ : 6 

ry'^^i^:^ : YES 

mm 

CCCAGAGCGT GGTAGTCTGC 20 

mmm^ : 7 

mmo^^ :29 

mm(Dm : mm 



ry^-fe^';^ : NO 

ACGAAHCGG GATGAAGGTA TTTCGCAGG 29 

ia^lj#-^ : 8 
mm(D-^^ :29 

mm(Dm : mst 

rv^-fe^;^ : YES 

mm 

ATGAAHCTC AAAGCCGGGG CTTCCTGAG 29 



[0 160] 



-25- 



ia5iJ#^ : 9 

mmo^^ :27 

mnoim : mm 

r^'^-fev;^ : NO 

mm 

aCAATTCGG AATGAAGGTG TTCCCTA 

[0 16 11 

smm^ : 1 0 

E^JWg$ : 27 
E^jroK : m«t 

mm : 

r^'f'-fe:^;^ : YES 

mm 

GAGAATTCTT AGAGACGGGG CTTCOGA 

[021 T ;^ *3lEro*»M>K y -ST"^ h'nmw^m 
(031 ■vi>';^*3lEro*%?g:3<y'-t7'^Kl::J:S«£il 

[041 ELISA|Cj;5AG223&0!G72*/^'ci— 
[05] •v!>;^*3|iro:*:389gDNA©^A 

[011 



/I 

















101 201 301 401 



-26- 



27 

[1171 t: b*3feO:*:B§«DNA(Dh7^';^:7:r:^v^3 



im2} 




-27- 



[HIS] 




-28- 



B 



Oflgfrt — 




kbp 

Origin ^ 

19.3 — 

7.7. 
6.2 — 

15 — 
2.7 — 

1.9- 
1.5 — 



g*m«*MrtT=faEtgSBr 1-122 m 
mBr«*ft^B-io 



:Er2845<0161 



-29- 



